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- TuE subject of this article is not, as one might be led to sup- 


pose from the title, a wire insulated in such a manner as to be 
unaffected by exposure to the weather, and, therefore, equally 
good under all kinds of atmospheric conditions ; but it is the 
wire covered with a painted braiding which is so commonly 
used for overhead circuits in America, and which has been 
christened “ weatherproof” by some humourist, probably 
because the one absolutely certain characteristic of all such 
wires is that they are none of them proof against weather. 
In reply to an article in which the use of these wires was 
condemned, Mr. Alex. Dow has taken up the cudgels in its 
favour, and in the pages of an American contemporary, 
Electrical Engineering, gives reasons for his belief that these 
so-called weatherproof coverings have a value which warrants 
their use. 

It is almost impossible for us, accustomed as we are to 
judge of such matters from the standpoint of what is neces- 
sary in our much-abused English climate, to imagine that 
apy sane man would run circuits under the conditions named 
by Mr. Dow; and it is therefore interesting, as throwing 
light on the enormous difference of climatic conditions in the 
two countries, to learn the opinion of an American engineer 
who has had considerable experience of overhead lines, and 
who, although he states that in his opinion all high tension 
circuits are best underground, believes that overhead lines 
will continue for many years to come, and that with them 
will continue the use of the cheap weatherproof wire. 

_ Now what are the conditions under which these wires are 
used ? We are asked to picture to ourselves the overhead 
trunk lines of a central station, supplying, as is generally the 
case, alternating current at a preseure of 2,200 volts, and 
direct current for arc lighting at pressures up to 5,000 or 
6,000 volts. We are told-that this line will consist of poles 
40 feet to 60 feet high, each having from four to eight arms, 
and carrying from 24 to 64 insulators and the same number 
of wires (in some cases this number may be increased to 100 
or more) of which probably a third to a half are alive con- 
tinuously during the 24 hours. We will comp'ete the 
picture in Mr. Dow’s own words: “ Almost any day during 
dry weather there may be seen on the poles of such a trunk 
line workmen taking up slack, changing over, cutting, or 
taking down wires; or stringing new circuits or branches; 


and this work goes on while the adjoining . circuits are alive 


—indeed, in many cases, the wires being handled also are 
alive. The work requires that the linesmen climb through 
and among the conductors. It is impossible that they 
should do this without touching conductors which are in 
use, and it is equally impossible in many cases to prevent 


the wire which is being manipulated from cro‘sing or twist- 


ing around other wires on the same line. Under the condi- 
tions of the electric lighting business it is a very great 
convenience, and almost a necessity, that this work should 
go on without interruption of service dependent on wires 


strung on the same poles. With bare wires this would be 
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impossible; with wires continuously covered with insulation 
no better than the common weatherproofing, it is entirely 
possible during fair weather, and it should never be 
attempted during bad weather.” 

To our English ideas, even though we may think that 
our own Board of Trade regulations are somewhat too 
stringent in some cases, it seems as though the engineer 
who set his linesmen to such work would be inviting an 
indictment for manslaughter; especially when we read in 
the same article that Mr. Dow recognises that the measured 
insulation of such lines would not be materially reduced if the 
wire were not covered, and that the best of the “ weatherproof ” 
wires will pass through a summer shower without braking 
down, even though exposed to the full pressure by the 
crossing of adjacent conductors, but that a rain storm of 
three or four hours, inevitably means the breakdown of such 
a cross ; and that the first rainy days of autumn may always 
be expected to produce a fair crop of burn outs and earths, 
That such operations as are described above, shoald be 


possible in any weather without great risk of injury to the | 


linesmen seems inconceivable, especially as the braiding is by 
no means imperishable, and we are told that most of these 
weatherproof wires have to be renewed after four or five 
years ; but, even allowing this, we would ask how it is 
possible to maintain suchcircuits in wet weather, and whether 
the objection to shutting down all the circuits, if there is a 
fault to repair or a branch to connect, do2s not in many 
cases lead line superintendents to allow linesmen to take the 
risk of working on the line at times, when owing to the 
weather, the covering of the wire cannot afford any appre- 
ciable protection. 

Even allowing for the difference of conditions due to 
climate, we cannot but think that the risks incurred are far too 


great; and, although we fully recognise that there are . 


many cases in which no electric circuits would be possible 
unless overhead construction were allowed, we do not con- 
sider that a trunk line of many circuits is a case in point, 
and we hope the time is not far distant when all such trunk 
lines will be put underground. 


GAS MANTLES AND GLOW LAMP FILA- 
MENTS. 


In the New York Electrical World for January 22nd last, 
in the course of a leader, entitled “Electric Lighting and 
Gar,” it is suggested that the efficiency of the glow lamp 
might be “enormously increased” by coating the present 
catbon filament, or incorporating with it, some of those 
oxides of the rare metals which are used in the manufacture 
of the Welsbach incandescent gas mantles. 
(\ This suggestion is made on the assumption that the light 
emitted from these oxides is solely due to their being raised 
to a high temperature ; so that if, by any device, they 
could be coated on, or incorporated with, an electric incan- 
descent lamp filament, the same sort of effect would be pro- 
duced in a vacuum, as is produced when they are 
heated in the form of an open network mantle over a 
Bunsen burner. 

As various experiments, and unsuccessful attempts in the 


direction indicated, have, however, sufficiently shown this 
assumption is far from representing the truth ; for it is 
essential for the production of the incandescent effect that 
the oxides should be heated in the presence of oxygen. 

If these oxides be heated in a platinum crucible, so that 
they are somewhat sheltered from the air, to a far higher 
temperature than can ever be attained with a plain Bunsen 
burner, no special incandescent effect will be produced. 

Again, if a small piece of “ mantle” on the end of a wire 
be placed in the hottest part of a Bunsen flame, it will not 
give out as much light as when held on the ouside of the 
flame, just where it issues from the burner; a position in 
which, although the temperature must be comparatively low, 
the bit of mantle will be well supplied with air. 

With the object of increasing this supply of fresh air in 
the ordinary mantle and burner arrangement, a chimney has 
lately been introduced, the lower part of which is perforated 
with rows of holes, through which a constant stream of air 
plays on to the mantle. The effect of this chimney is 
to very greatly increase the light, as compared with 
that obtained when an ordinary chimney is used. Whether 
the already sufficiently brief life of the mantle would be 
further shortened by this increase of brilliancy tests only can 
positively decide, but that such would be the case is certainly 
highly probable. 

Pointing in the same direction, viz., to the necessity for 
air, there is the fact that the light from a Welsbach burner 
is sensibly diminished if the atmosphere in which it is burning 
is not fairly good. 

Thus it would seem that there is little probability of 
any improvement in the glow lamp, as we know it, by the 
simple introduction into ite filament of the oxides of the rare 
earths. And some far more radical change in its construction 
would be necessary before advantage could be taken of the 
peculiar incandescing properties of these bodies. 

We must, therefore, look for improvement, rather in the 
use of some material for filaments which will stand, without 
rapid disintegration or breaking, a higher temperature than 
the carbon now employed. 

But there is another direction in which, if any improve- 
ment could be brought about, it would greatly facilitate the 
successful use of lamps of a higher efficieacy than those now 
usually employed ; that is in steadiness of supply pressure. 

At present the unfortunate lampmaker, who attempts to 
produce a lamp which will run at, say, 3 watts per candle, 
has to reckon with the fact that a supply pressure of nominally 
100 volts may, for a hour or two during the evening, stand, 
or rather wobble, at anything between that figure and 109, 
or even 110 volts. So that, in practice, he is obliged to use a 
larger “factor of safety.” in fixing the efficiency at which he 
makes his lamps, than would be necessary if he could de- 
pend on their being run more closely-to the pressure for 
which they are designed. 


Liverpool and its Electrical Engineer,—The City 
Council has agreed, on the recommendation of the Tramways 
Committee, that Mr. Arthur Bromley Holmes be appointed 
electrical engineer-in-chief for both the tramway service an 
for the electric lighting and other electrical purposes, on con- 
dition that he gave up private practice, and that his salary 
be increased by £600 per annum in lieu of his private prac- 
tice, to be paid out of the tramway account. 
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ON SOME RECENT INVESTIGATIONS IN 
CONNECTION WITH THE ELECTRO- 
DEPOSITION OF METALS.* 


By J. C. GRAHAM. 


(Continued from page 279.) 


Tue result was remarkable. It was seen at once that the 
current density could be raised far above anything now used, 
and that the surface of the copper was as bright and as 
smooth as it is when using such low densities as 100 amperes 
to the square metre. With this apparatus the current density 
could be made so great that, if the jet was shut off for a 
fraction of a second, the whole face of the cathode blackened 
almost instantaneously, although it remained quite bright as 
long as the jet was allowed to flow. 

The next step was to measure the maximum possible cur- 
rent densities which could be used with this apparatus, 
consistently with obtaining the proper forms of deposit. 
It was, however, found that owing to the very rapid growth 
of tree-like formations of copper which took place all along 
the edges of the cathode, it was impossible to obtain even 
approximately accurate measurements of the current density. 

ith such current densities as 2,000 to 3,000 amperes to 
the square metre these formations will grow to a length of 
10 or 15 millimetres in a few minutes, attached at one end 
to the edge of the cathode, and waving about in the electro- 
lyte like seaweed. 

A great many unsuccessful devices were tried with the 
object of preventing these growths from forming, such as 
varnishing the edges of the cathode, dipping them in paraffin, 
covering the edges with thin strips of India-rubber, &c. But 
it was invariably noticed that the growths began along the 
line where the insulating material and the cathode met and 
gradually spread over the face of the insulator, holding on at 
one end to the cathode. 

The cause of these growths appears to be the excessive 
crowding of the lines of force extending from the anode to 
the cathode, which takes place along the edges of the 
cathode, and which causes the current density along these 
edges to be far in excess of the current density over the rest 
of the face of the cathode; and acting upon this 
hypothesis, the difficulty was ultimately overcome by 
preventing this crowding by means of a shield, as shown 
by @ split line in Diagram C, which was placed at a 
small distance from the face of the cathode, overlapping 
the edges, so as to preserve the free circulation of the elec- 
trolyte between the shield and the cathode, at the same time 
shielding the edges of the cathode from the lines of force 
which would have extended from the anode towards those 
edges. It is sufficient if the distance between the shield and 
the cathode is about 6 millimetres, and if the breadth of the 
shield be about 25 millimetres, so as to overlap the edge of 
the cathode by about 12 millimetres. 

The only remaining uncertainty in determining the cur- 
rent density over the exposed face of the cathode, arose from 
the difficulty of determining what amount of the current 
passed under the shield. It was obviously inaccurate to 
assume that the whole current was passing into the area ex- 
posed by the shield, because some of it passed under it. It 
was found, however, by cutting the cathodes through the 
middle with shears, so as to get the thickness in section, that 
the amount of deposit under the shield was very small, and 
that if the cathode surface was assumed to be about 6 milli- 
metres wider at each edge than the surface exposed by the 
shield, the results would be fairly accurate for experiments 
of this character. . 

The actual current densities which it was found possible 
to use with this apparatus will be referred to later on, 
when all the conditions of accurate measurement have been 
— to. 

__ Down to this time copper anodes alone had been used, and 
although the current could be accurately measured, the 

in the various experiments differed so widely and 
corresponded so little to the various voltages used that it was 
obvious that some condition was present to which no atten- 
tion had been paid ; and it was found that this condition was 


* Communicated to the Royal Society. 


the relation of the size of the copper anode to the number of 
amperes passing. It was found that if the current density 
measured on the face of the anode exceeded a certain amount 
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the current density fell very rapidly after it was switched on, 
and remained far below what would have been expected 
according to the voltage. 
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In order to investigate this matter, a number of copper 
anodes of different sizes were made and tried at various 
voltages with a cathode which was the same size throughout. 

The first anode was of the same area as the cathode ; the 
the next one was double the area, the next three times the 
area, and so on, the last one being eight times the area of 
the cathode. 
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The cathode was a copper plate, of a square shape, measur- 
inz 50 millimetres along the sides, and in front of it was 
fixed a shieli through which was cut a square hole measuring 
30 millimetres along the sides. 

A jet of about 6 millimetres diameter was used, the fall of 
the electrolyte being about a third of a metre. 

A large numb:r of observations were made with these 
anodes, each one being tested when connected with one cell, 
two cells, &c., up to six cells. The results are graphically 
represented in the Diagram D. 

As the curves on this diagram are too small to be seen 
distinctly, the Diagram D, was prepared. It represents the 
bottom square of the first vertical column in D, considerably 
enlarged, and may be taken as an example of all the other 
squares, 

Six cells were used, and the curved line, A B, shows how 
the current fell rapidly to the point, c, in about 14 minutes, 
then recovered rapidly, but only slightly at the point, d, and 
then b2came pretty constant. In this case the copper anode 
was the same size as the cathode. 

(To be continued.) 


ALUMINUM AS A RIVAL OF COPPER AND 
BRASS FOR ELECTRICAL CONDUCTORS.‘ 


By ALFRED E. HUNT, 8.B., President of the Pittsburg 
Reduction Company. 


Correr has been used for electrical conductors very largely 
in the past, due to its comparatively high electrical conduc- 
tivity, power of withstanding corrosion, ease of soldering 
and brazing, malleability, tensile strength and ductility. 
The exceptions in the past have been in telegraph wires of 
soft wrought-iron and the brass, iron, and steel used in the 
parts of electrical machinery. 

Aluminum has already been used successfully for the pur- 
pose, and this article is written to call attention to its com- 
parative merits as an electrical conductor. 

The following facts regarding the metals, copper end 
aluminun, in bars, rods, and wire suitable for electrical con- 
ductors, need first to be considered. 


Copper has a — gravity of 8°93 (authority—Associa- ~ 


tion of Copper Manufacturers of the United States, 1898) ; 
an electrical conductivity, when pure and soft annealed 
reckoned at 100 in the Matthiessen scale, but as ordinarily 
used in electrical conductors of about 98—97°61 (authority 
—Prof. W. ©. Roberts-Austin) ; a tensile strength of from 
16,500 lbs. per equare inch in soft annealed pure copper 
(authority—Carnegie’s Hand Book) to 65,000 Ibs. per 
inch in hard-drawn bars; and a selling price of about 14 
cents per pound in the United States, and an equivalent 
selling price of 130 marks per 100 kilograms in Germany, 
for wire, bars, and rods such as are used for electrical con- 
ductors. 

Aluminum has a specific gravity of 2°68; an electrical 
conductivity (commercially pure metal) of 63°00 (authorities 
—Chas. F. Scott, of the Wicliaeions Electric Company, 
and Prof. Jos. W. Richards, of Lebigh University); a 
tensile strength in pure soft wire of 26,000 lbs. per square 
inch, and in hard-drawn rods or wire of 40,000 lbs. per 
square inch. 

Special selling price: The firm of Aron Hirsch & Sov, of 
Halberstadt, Germany, are ready to sell aluminum conductors 
in the form of rods, bars, plates, and wire drawn to 2} milli- 
metres in diameter, at the special low rate of 280 marks per 
100 kilograms, for large quantities of metal, and similarly 
the Pittsburg Reduction Company will sell rods, bars, plates, 
acd wire drawn down to No. 12 Brown & Sharpe gauge 
(eight-hundredths of an inch diameter) in large special 
orders for electrical conductors, at the rate of 29 cents per 
pound at their works in the United States. 

These prices are special rates, below the regular prices for 
aluminum which these concerns have decided to make for 
electrical conductors alone, in order to favour the introduc- 
tion of aluminum for this purpose and to overcome the 

handicap which aluminum has occasioned by its lower elec- 


. Advance proofs of this paper were courteously forwarded 
through the Secretary of the Institution of Electrical Engineers. 


trical conductivity than copper, in the matter of special low 
relative prices. 

From these facts it is evident that :— 

1. Any given volume of copper is 3:33, or 3°332 times 
heavier than an equal volume of aluminum. 

2. The equivalent price of 14 cents per pound for copper 
for any length of any equivalent section of aluminum wire or 
bar, would be 14 cents times the factor 3°332, or 46°65 cents 
per pound. That is, 1,000 feet of wire of, say, ; th inch 
diameter, would cost equally as much if bought of copper at 
14 cents per pound, or aluminum at 46°65 cents per pound. 
Aluminum, therefore, sold at 29 cents per Ib. is only 62 per 
cent. of the cost of copper at 14 cents per pound section for 
section. 

8. Reckoning the copper conductor to have its maximum 
of 100 per cent. conductivity, and the aluminum to have a 
conductivity of 63 per cent. (which the Pittsburg Reduction 
Company are ready to guarantee for their special pure 
aluminum metal for electrical conductors), then for an 
equivalent electrical conductivity a given section of copper 
that can be placed at 100 should be increased in area in 
round numbers to 160 to give an equal conductivity. 

4. Due to their relative specific gravities, the weight of 
the given equal length of thealuminum conductor with 160 
sectional area will be only 48 per cent. of the weight of 
the copper conductor with sectional area of 100, having the 
same electrical conductivity. 

100 x 8°93=898, weight of the copper. 

160 x 2°68 = 428 8, weight of the aluminum. 

a2 =48 per cent. 

5. As to their relative cost for electrical conductors of 
equal conductivity, aluminum at 29 cents per pound is 
the most economical conductor as compared with copper at 
14 cents per pound. 

Taking, as an illustration, an aluminum conductor to 
replace a copper wire of No. 10 B..& S. gauge (about ;',th of 
an inch diameter), the aluminum wire of equal, in fact, 
somewhat superior, electrical conductivity would be of No. 8 
B. & S. gauge (slightly over }th of an inch diameter). 

The weight of a mile of No. 10 copper wire is 162°32 lbs., 
and its cost at 14 cents per pound would be equal to $22.72. 

The weight of a mile of No. 8 aluminum wire would b2 
79°46 lbs., and at 29 cents per pound would cost $23.04. 

Forty-zight per cent. of the weight of No. 10 copper wire, 
which will give equal electrical conductivity in aluminum 
wire, would only weigh 77°91 lbs.; so that, more accurately, 
$22.59 would be the cost of a mile of alaminum wire at 
29 cents per pound to replace a mile of No. 10 copper wire 
at 14 cents per pound, costing $22.72. 

6. The Continental requirements in tensile strength for 
soft copper wire, rods, and bars used as electrical conductors 
is 22 kilogrammes per square millimetre, the English require- 
ment baing similarly 14 tons per square inch; and our 
American requirement is about its equivalent of 32,000 lbs. 
per square inch. 

Aluminum wire, rods, and bars will be furnished of 63 
per cent. electrical conductivity, which will have an equal 
tensile strength per wnit of area with the copper, and, there- 
fore, with the electrical conductivity equivalent to 48 per 
cent. of the weight of the copper and sectional area of 160 
against the area of the copper section 100, the tensile 
strength of the aluminum conductors will be as 100 for the 
copper is to 160 for the aluminum. This would mean, if a 
square inch of copper condactor was used of, say, 32,000 
Ibs. per square inch tensile strength, the equal eo gpensuc 
area of 1°6 inches of aluminum would have a tensile strengt 
of 51,200 lbs. 

It has been already determined that with aerial lines, the 
snow and ice load is practically as heavy on lengths of small 
wire, as upon larger sections, so that no objection upon this 
score can probably be found to the use of the larger sections 
of aluminum wire. 

Both on account of having only 48 per cent. of the weight, 
and on account of having about 60 per cent. more strength, 
the aluminum conductor could be used in much longer spans 
between supports, and the number of expensive poles and in- 
sulators can be materially diminished. Properly drawn 
‘aluminum wire is as tough, and will stand bending as 
severely without breaking, as soft copper wire. The tough- 
ness of aluminum wire is, however, greatly modified by the 
care and skill used in manufacture. If it is drawn too 
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severely through the dies, or is not well annealed at the proper 
intervals in the drawing operation, it is finished much more 
brittle than when properly manipulated. 

Hard-drawn copper wire, especially that in the smaller 
sections drawn through diamond dies, is furnished with a 
tensile strength of 65,000 lbs. per square inch. What the 
maximum tensile strength of the best pure hard-drawo 
aluminum will reach under similar favourable conditions for 
developing the maximum tensile results, has not yet ben 
determined, but from experiments already made it can quite 
surely be predicted that at least 50,000 lbs. per equare inch 
can be obtained, and, perhaps, even higher strength still. 

Aluminum hardened with a few per cent. of alloying 
ingredients can be furnished in wire with a tensile strength 
far in excess of what can be obtained in pure alaminum. 
Experiments are now being made by the Pittsburg Reduc- 
tion Company to determine just what alloy will furnish the 
maximum tensile strength, together with maximum electrical 
conductivity. From results already obtained, it can surely 
be predicted that an alloy of aluminum can be furnished 
which, drawn into wire, will have a tensile strength of at 
least 62,000 Ibs. per square inch, and electrical conductivity 
of more than 50 in the Matthiessen scale. This material will 
rival hard-drawn copper wire and the silicon bronz2 mate- 
rials which are now in use, where maximum tensile strength, 
together with good electrical conductivity, are required. 


(To be continued.) 


THE USE OF OIL IN STEAM BOILERS. 


Mvc# has been claimed for kerosene as a scale solvent in 
steam boilers. The use of this article is, however, strongly 
condemned by Mr. W. H. Edgar in a paper read to an 
American society. It is, perhaps, to the abundance of kero- 
sene in America that its use in boilers is due. We believe 
less use has been made of it in England, 
but it may be well to regard the opinion 
of an American who must have seen a 
good deal of the effecte. The effects of 
kerosene on scale are mechanical. It 
inserts itself between the scale and the 
lates and loosens the scale, but the oil 
1s volatile, and passes off with the steam, 
and is very destructive of the joints in 
heating apparatus, and generally inten- 
sifies grooving and pitting. Farther, it 
dilutes the lubricating oil in thecylinders 
of engines and generally exerts an oxidi- 
sing effect on rings and piston rods, and 
with metallic packing it is difficult to 
keep this in order. Where the oil gets 
between the scale and the plate of the 
boiler it will carbonise by the heat, and, 
in doing so, will carbonise the iron, and 
this action will go on all over the boiler 
below water line. Jn toto, the use of 
kerosene is a mistake, and its scale- - 
removing effects have been much over- 
stated. The use of too pure a water 
should also be avoided in boilers, pure 
water being so general a solvent and 
requiring something to satisfy its sol- 
vent properties. Hence the pitting of 
boilers fed with pure water, which, 
however, is often only a name for 
water containing a little acid. For 
scale prevention the author asks for sugars and tannins 
only, not tannic acid, but tannin still combined and con- 
taining the inert matter, the sap, the sugar, and the starch. 
The object is to convert the carbonates of lime and magnesia 
in tannates. The tannin will not work on the sulphate of 
lime, but this and sulphate of magnesia will reduce to 
saccharates by the use of sugar, and these break up into 
oxalates, tartrates, and carbonates, and part of this goes to 
the tannin, and forms tannate of lime, and thus a small 
amount of sugar-will serve as a carrier for,a considerable 
reduction of sulphates to the final form of itannate. To 


sum up, Mr. Edgar advises to use no kerosene and no caustic 
soda, but a properly proportioned amount of tannin extracts, 
sugar and starch. Properly compounded there should be no 
action on the iron. The tannins will deal with the carbon- 
ates, and the sugars will deal with the sulphates, while 
the wood starch assists to prevent the sugars being 
too stable, and also the tannins, thereby securing 
easily convertible tannates and saccharates. It is a mistake 
to use much soda in compounding, say, starch and slippery 
elm, as the soda kills the gelatinous properties, and tannate 
of soda is produced which is not wanted. We might add 
that, where boiler compounds are used, they require feeding 
in minute quantities with the water, and are best mixed in a 
tank from which a small pump will put them all day through 
very dilute into the feed pump outlet or inlet. 


LIGHTING A PUMPING STATION BY 
WATER-POWER. 


Tue following letter reproduced in the New York Electrical 
Review from the American Machinist, relates to a practice 
which is believed to be new and which has much to commend it. 
Its principle is the use of water from a steam poms station 
as power-water for lighting the station. The economy of 
the plan over a separate small engine for driving the dynamo 
is obvious. If the water-wheel has an efficiency of 85 
cent., which can easily be reached in moderate sized wheels 
of the impulse type, the plan se2ures a coal economy, for 
lighting, of 85 per cent. of that obtained by the pumping 
engine, which latter, being of large siz*, and of high grade, 
gives a resulting economy far in excess of what could be 
secured by any small engine driving the dynamo direct. 

The illustration herewith gives an excellent idea of the 
general arrangement. ‘The handle shown at the top on the 


right of the illustration adjusts the nozzle to position and 
the handle below binds it there. 

An index plate and pin insures the correct placing 
of the nozzles with respect to the wheel. The impulse 
type of wheel has peculiar advantages for this class 
of work, in which the speed of the wheel must be 
the same as that of the machine to be driven. With 
a turbine, a change in size ordinarily changes the power 
delivered as well as the speed, and it is only by 
chance that a standard turbine wheel can be found to 
fit any given case in both speed and power, With the 
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impulse-wheel, on the other hand, the diameter can be varied 
at will without changing the power delivered, so long as the 
nozzle remains unchanged, and in proportioning wheels for 
this class of work it is only necessary, in ordinary cases, to 
make the wheel of such diameter that when running at the 
number of revolutions required by the machine to be driven 
it shall have a peripheral speed equal to that called for by 
the head of water nnder which it operates. James Leffel and 
ree oo that the sucoess of this plant has led to the 
installation of a similar one, but of about three times the 
capacity, at the Columbus, Ohio, waterworks. The letter is 
as follows : 

“There has been no undertaking in my past experience 
that has given more satisfaction than this, and in fact it 
exceeds our expectations as to economy. As we were too far 
from the city electric plant to receive light from them, we 
concluded to put ina plant of our own, and purchased a 
40-light machine—which will easily carry 50 lights—and 
connected it direct to a 12-inch Leffel Cascade wheel, which 
is connected to our main service Pipe inside the station. The 
discharge is piped to pump-well to obviate any waste of 
water. Under 70 lbs. pressure—our minimum—vwe can run 
80 lights, 16 candle-power, 110 volts, with 34-inch jet, which 
gives a theoretical flow of 90 gallons per minute, making a 
total of 54,000 gallons in 10 hours’ rup, which actually cost 
28 cents per 1,000 gallons for coal burned while pumping, 


as all other items, such as salaries, banking fires, &c., remain _ 


@ constant, showing the exact cost to us of running 30 lights 
10 hours to be 12°42 cents. Our coal costs us $1°75 per 
ton, delivered in shed at station. The data are based on my 
last ae report of the triple-expansion pumping engine. 

“ The Cascade motor has five different size jets—,°,-inch, 
y-inch, 34-inch, }}-inch and 33-inch in diameter—made 
on the smooth taper plan. The nozzles are all in one brass 
disc, 4 inches thick, bored longitudinally, the disc being 5 
inches in diameter. The jets are laid off on a circle having 
Bix spaces, one being left blank to close main opening when 
not in use. I enclose rough sketch to give a better idea. 

“The generator is a multipolar, compound, shunt-wound 
machine, the speed being 890 turns per minute. 

“W. 0. 
“ Engineer Springfield, Ohio, Waterworks.” . 


THE ELECTROLYSIS OF MAGNETIC 
SALTS. 


Revue d’Electricité of February 12th prints an interesting 
article by Prof. Hurmezescu, of the University of Jassey, on 
the behaviour of iron in electrolytic cells placed in strong 
magnetic fields. Two principal observations are made: one 
that the rate of deposition and dissolution of iron electrodes 


is greatly affected by the magnetisation of the iron ; the 
other that electrolytes containing magnetic salts, placed in a 
megnetic field, show vortical movements, or eddies, when a 
current of electricity is passed through them. 

A namber of experiments are described, among which the 
following are perhaps the most striking. A solution of 
copper a is poured into a shallow tray of thin sheet 
iron placed on the poles of a magnet. The iron is dissolved, 
and the copper deposited along lines, which are roughly at 
right angles to the field, and are described by the author as 


being approximately the lines of equal magnetisation. 
The appearance of the tray is figured in the paper. The 
arrangement of another experiment is shown infig.1. Here 
a@ b are iron electrodes placed in an electrolytic solution of 
the following composition :— 


Double sulphate of iron and ammonia... ar _ 
Sulphate of soda ... toe 100 ,, 
With glycerine to prevent oxidation of the iron salt. 
At ¢ d are placed what the author terms parasitic electrodes, 
also of iron, nearly dividing the cell in half, and having 
sharp opposed edges. The electromagnet, P P, strongly 
magnetises cd, the intensity of magnetisation being more 
intense at the sharp edges than elsewhere. On passing a 
current through the cell iron is deposited on ¢ @, opposite the 
anode, and dissolved opposed the cathode. The deposition 
of iron is found to be much greater on the highly magnetised 
edges of ¢ d, than on the other parts. 
In a third experiment the cell was arranged as shown in 
fig. 2, having two gaps left in the divided iron partition, 


e 
Fia. 2. 


¢, d, e, and a porous diaphragm across the anode to prevent 


diffusion of the oxygen. The electrolyte was of the same 


composition as before. On placing this cell in a magnetic 
field across c, c, and passing a current from a to b, the eddies 
shown in fig. 3 were observed. The speed of the eddies 


increased with the strength of the field, but did not occur at 
all with non-magnetic electrolytes. On replacing a, J, fig. 2, 
by copper electrodes, and the electrolyte by copper sulphate, 
¢, d, e being, as before, of iron, no eddies were seen until the 
copper in the solution was partly replaced by iron from ¢, d, 
when slow eddies began to form. 

The article is well illustrated with figures taken apparently 
from photographs. Before leaving this subject we may 
perhaps refer toan experiment shown some years ago to the 
present writer by a French electrician. A steel wire held 


vertically in a solution of common salt and alum, forming 
an anode, is eaten away way smoothly and regularly into the 
form of a long tapering and very sharp point. It had been 
proposed to sharpen needles in this way by lowering them in 
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bundles into the electrolyte, and passing a current through 
them as the anode. Under these circumstances, however, 
they did not form circular conical points, but pyramidal ones 
with hollow sides. The circles in fig. 4 represent the sections 
of the bundled needles before the action has begun, and the 
hexegons the sections of the taper points where electrolysis 
has removed of the material. Another proposal made 
was to use this property to maintain the sharp edges of 
rotating circular knives. These were to run in an electrolytic 
solution and a current of electricity constantly passed through 
them. The plan might have many applications in other 
directions. 


COMPARING RESULTS OF TESTS ON 
ACCUMULATORS. 


[COMMUNICATED. ] 


Ir the batteries or cells to be compared are of the lead and lead 
peroxide types, one of the safest, fairest and most correct com- 
parisons is to give the watt-hours discharge per lb. of plates, 
at equal rates of discharge. It is still more correct if we 
take the watt-hours per lb. of positive plates at equal 
rates of discharge in amperes per lb. of said plates, 
taking the weights without connectors. The resson for this 
is, that by taking positives only, and all at same discharge 
rate per lb., the results are fairly correct when cells of 
different sizes are compared, whereas when cells of different 
sizes are compared by watt-hours per lb. of plates or per lb. 
of battery the results are altogether misleading, unless the 
cells are of same size, that is, have plates which give same 
rate of discharge per lb. 

Reports made on tests of batteries, especially those made 
by supposed experts in teaching establishments, sometimes 
do not recognise the foregoing precautions, hence such reports 
for pu of comparison are valueless as a rule. 

Another rule which should be observed in making tests is, 
that the rate of discharge in watts ought to be maintained 
constant from start to finish of the discharge, few reports 
state whether this or any other rule was observed. Some 
tests are made with constant resistance in which the watts 
fall nearly 25 per cent. from start to finish. Others are 
made with a variable resistance maintaining constant 
wage rate of discharge. Both these methods give a 
higher watt-hour capacity result than the method of testing 
at a constant rate of watts with a variable resistance. 

That constant rate of watts is the correct method is 
undoubted, for if we use a battery for power or traction, it 
may be called upon to work at the same rate at the end of 
6 or 8 hours as at the beginning of a run. In any case, 
however, it must be remembered that there are three methods, 
and the results obtained by one method is not comparable 
with the others ; and again, unless a report states which 
method has been used it is not comparable. Following is a 
table of comparison as it should be :— 


Rate of disch’ i 
Name of cell. wae per Ib. 
a 
55 $28 
B 55 218 
0 57 190 
D 45 26°6 


In this table, a, B, results are strictly comparable, for the 
discharge rate is same in both. cities 

Although o gives 19 watt-hours against B 21, © is pro- 
bably the best battery, as the rate of discharge of is much 
higher. p, again, gives 26.6 at a rate of 4:5, but is probably 
not much better than B, if the rate had been raised to 5 
watts discharge per Ib. of positive. 

These figures are results actually obtained on tests on 
small cells, and they are quite comparable with results on 
large cells, 

An examination of the best and most used cells in the 
market proves that all of them run at about 5 watt-hours 
tate of discharge per Ib. of positives, and at that rate give a 
i of 25 watt-hours per lb. of positive plates. 


figures refer to everyday working batteries, and 


cells giving these results when made up into batteries give 
8 to 9 watt-hours per Ib. of battery, it is obvious that this 
result is one which depends much, on the boxes used, also on 
the nature of the connectors, and also on the amount of acid 
solution used. The amount of acid solution can be reduced 
to a very much smaller quantity than was formerly con- 
sidered necessary. In good traction cells 61 watt-hours per 
Ib. of acid solution can be got easily in large cells; this is 
a very remarkable fact and one which is very significant from 
an electro-chemical point of view. 

From these figures, i.e, the rate of di in watts 
per lb. of itives aud the di in watt-hours 
per lb. and the watt-hours per lb. of acid, the watt-hours 

r lb. of any cell or battery can be calculated approximately 
rom tests made on one positive only, thus reducing the 
testing of batteries from a clumsy rule of thumb state to an 
almost exact science. 

The antiquated cannot, from observed results on one 
plate, calculate results for 11 or 13 plates; there are so many 
things he does not know, that he does not make the 
attempt. 

Up till recently the accumulator has been | much 
where the dynamo was before the application of the doctrine 
of the magnetic circuit was applied. It will be strange, 
indeed, if such an important electrical apparatus cannot be 
reduced to exact science. 

Improvements have been made by trial and error, but 
much greater peta are possible, when exact know- 
ledge is obtained regarding the proportions and proper 
consistency of the elements, and the exact knowledge of the 
chemical and electro-chemical reactions involved must be 
elucidated. 


THE TESTING OF INSULATORS FOR HIGH 
TENSION SERVICE. 


In a recent issue of the Electrical World Mr. J. R. Haskin 
gives some interesting and useful information with 
reference to testing of insulators for high tension power 
service. Unless each insulator is thoroughly capable of 
withstanding the pressure and strain to which it is to be 
subjected when in service, there will necessarily be one or 
more unknown weak s which, by their breaking down, 
will necessitate the discontinuance of service until, after 
more or less trouble and delay, the particular location of the 
trouble is found. Too much attention therefore cannot be 
= to the thorough testing of the insulators before installing 
em. 

When the Niagara-Buffalo transmission line was about to 
be constructed, the question of insulation received very 
careful attention from the electrical superintendent of the 
company, Mr. Paul M. Lincoln, who after careful delibera- 
tion designed for the purpose two transformers, each capable 
of pressure of 20,000 volts. 

he insulators to be tested were placed in an inverted 
position in a equare iron pan capable of holding a dozen or 
more; the pin holes were filled up half full with salt water, 
and the insulators were also submerged in the same to within 
about an inch of the edge of the outer petticoat. One lead 
from the transformers was attached to the pan and the other 
toashort bar of zinc or copper, this being placed in the 
pin hole of each insulator in turn. 

Daring the early tests a pressure of 20,000 volts was first 
applied, and if the insulator stood this test the pressure was 
ir res increased to 40,000 volts, but after the first few 

been tested it became customary to apply the entire 
40,000 volts pressure at once. If the insulator is satisfac- 
tory, nothing will be noticed except a subdued humming 
sound, caused partly by the transformer and partly by the 
discharges due to a condenser action on the surface of the 
insulator, with oft times a snapping blue, static spark jump- 
ing from the edges of the pin ole to the outer petticoat edge 


of the insulator, this latter phenomenon generally appearing 

when the surface of the insulator is at all moist, or has upon 

its surface a few drops of the salt water accidentally spilled 

upon it. But if there is a slight flaw in the make-up of the- 

pry’ a —_— spark will immediately manifest itself, 
e 


reakdown is at all serious this spark may be seen 
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coming through the top surface of the inverted translator, 
below the level of the brine. : 

Experiment showed that when fresh water was used instead 
of brine, a much larger proportion of the insulators passed 
the test, and were apparently sound and well made. It is 
rather difficult to siy why this should be, but the fact 
remained nevertheless. 

~The reason for the poor insulating properties of defective 
insulators was easily made apparent by breaking up one of 
the insulators and examining the porcelain, which was found 
by the application of red ink to an unglez2d surface to be 
very porous. In nearly every case alro, flaws caused by 
imperfect kneading of the clay were found, poor lots of 
insulators being often filled with these imperfections, while 
only one or two flaws would be found in the imperfect ones 
from a lot which gave a high percentage of satisfactory in- 
sulators. ‘T'oo much importance cannot be given to this 
matter, as it is above all the prime requisite of a porcelain 
insulator. A perfect piece of porcelain, ,*;ths of an inch in 
thickness, is for all practical purposes non-puncturable. 

The necessary size of the insulator to be used appears to 
vary somewhat according to the climatic conditions of the 
locality in which they are to be installed. The writer has 
been informed that in certain sections in the West where 
the climate is very dry and the air thin, power has been and 


is now being transmitted at a pressure of 50,000 and 60,000 — 


volts on wires insulated only by the ordinary glass insulator 
in common use by the telegraph and telephone companies. 
In such a locality as Niagara Falls this would b2 impossible, 
as the moisture and dust collecting on the surface of the 
insulator would be sufficient to allow the current to leak 
across even when but 10,000 or 15,000 volts were being 
used. Therefore, a large insulator made of the first quality 
of porcelain, well baked and vitrified, is the only one that 
will stand the pressure and wear of a high tension trans- 
mission line in such a locality. 

No better proof of the satisfactory nature of the test 
described can be given than the working of the overhead 
system of the Buffalo transmission line since the commence- 
ment of its operation. Except for a few cases of breakdown 
among the insulators that had been installed temporarily, it 
has been necessary to remove only two or three insulators 
out of the whole set of more than 12,000. 


STANDARD CLAUSES FOR SPECIFICATIONS. 


WE have received a circular, with a copy of certain agreed 
standard clauses, from the Electrical Engineering Plant 
Manofacturers’ Association and the Municipal Electrical 
Association, which has reference to a point on which we 
recently commented, namely, the relation of customer, 
engineer, and manufacturer. The circular refers to the 
feeling that has been found to prevail, that the regulations 
which commonly govern building contracts are unsatisfactory 
when applied to electrical contracts. Manufacturers have 
felt that they are at the mercy of the purchaser’s engineer, 
and engineers have felt that they are called upon to exercise 
judicial functions not strictly appertaining to their duties. 
The attention directed upon the subject has led to the above 
associations taking the matter in hand for discussion, and 
with a view to agreement aq a model specification. The 
clauses agreed to we publish in full further on, so as 
to make them as widely known as possible. So far only 
commercial conditions have been dealt with, bat it is hoped 
that there will be standardising of more technical features, 
whereby a purchaser will be able to buy better and cheaper 
goods at an earlier delivery than where new patterns are 
called for, as well as being able to avoid the inevitable 
risks of new pstterns. Perhaps there is no more unpleasant 
portion of an engineer’s duties than the enforcing upon a 
contractor of requirements in respect of entirely new work 
of the engineer’s own design, There is always ample room 
_for disputs, and even in respect of the business clauses of a 
specificat’on, there is room for dispute as to the true meaning 
and intent, With standard clauses there would very soon be 


arrived at a general consensus of opinion as to what each 
clause really signified, and many loopholes now open for 
shirking on the one hand, and perhaps unfair demands on 
the other, would be closed. This is a much to be desired 
blessing. Engineers should be glad to be relieved of the 
judicial functions imposed upon them in specifications, func- 
tions for which neither their position entitles them fairly to 
exercise, nor their training fits them. The clauses now pub- 
lished bear upon a number of points on which there has been 
much friction, and it is proposed to add to them a3 occasion 
offers, until a complete specification is available to cover all 
essential contingencies of electrical contracts. 

Undoubtedly there should be an effort to standardise 
technical features, and especially the testing requirements of 
specifications. Such standardising might be subject to 
p2riodical revision, and this could very easily be arranged as 
knowledge advanced. To standardise is not necessarily to 
crystallise: it is rather to direct men’s minds upon details 
and conditions, so that much thought is directed in a con- 
centrated manner in a given direction, in order tnat improve- 
ments may be made by concentrated thought that are now 
not made by the system for diffuse energy. We hope to 
return to this subject at an early date. 


Tur ENGINEERING Prant ManuFACTUREES’ Assocta- 
TION AND THE Munictpan EvEctricaL ASSOCIATION. 


APPROVED STaNDARD CLAUSES. 
For adoption among the General Conditions of Specifications for 
Electrical Engineering Plant. 


Drawings.—The contractor shall, at his own expense, supply to 
the purchaser copies of the drawings neceseary for the 
erection of the works under the contract, but shall nos be called 
upon to furnish constructional details further than in the opinion of 
the engineer are required for the purposes of the contract. If the 
contractor shall be called upon to supply additional copies of the 
drawings, they shall be paid for at a fair price to be arranged. The 
engineer shall, in addition, have the right at all reasonable times to 
inspect any drawings of any portion of the plant contracted for st the 
works of the manufacturer. 

Powers of Engineer to Reject Materials or vary Works.—The engineer 
may from time to time during the execution of the contract, vary, 
increase, or reduce the contract works, and may order any work or 


- portion of work executed, or partially executed, to be removed or 


altered; and the difference of cost occasioned by any variation, 
addition, omission, removal, or alteration, as aforesaid, shall be added 
to or deducted from the contract price as the case may require, and 
the amount of such difference shall be ascertained and determined in 
accordance with the rates specified in the schedule of prices set out 
in the schedule to the contract so far as the same may be applicable, 
and where the same are not applicable, then according to such rates 
or prices as shall be fair and reasonable ; such prices in cases of dis- 
pute shall be referred to arbitration as herein provided. No addition 
shall, however, be made to the contract price in respect of any such 
variation of, or addition to, the said works, unless the instructions for 
the same shall have been given by the engineer in writing, nor unless 
such instruction shall state that the matter thereof is to be the subject 
of an extrac . 

A decision of the engineer to reject materials, or require workman- 
ship which is in his opinion defective, to be amended, shall be obeyed 
by the contractor. If the contractor shall so desire, and of such desire 
shall give notice in writing to the purchaser within 72 hours after 
receiving notice from the engineer, the question involved in any such 
decision of the engineer may be submitted to arbitration, as herein 
provided. The contractor shall not, under these circumstances, cease 
to proceed with the execution of the contract, to the prejudice of the 


purchaser. 

Date of Completion of Works and Penalties—The contractor shall 
within a period of from the date of the order of the 
engineer to commence the contract works (and time shall in this 
respect be of the essence of the contract) complete the whole of the 
contract works, and make good all damage done to the roads, build- 
ings, or other aps sa of the purchaser and fill up all holes, and 
trenches which may have been dug, and level any mounds or heaps 
of earth that may have been made, and reinstate all works, property, 
matters, and things disturbed or damaged, and deliver up to the 
purchaser the said works complete to the satisfaction of the engineer; 
and in case the contractor shall make default in performing and 
observing the provisions of this clause within the period herein- 
before limited or within any extension of the same period which 
may be granted under the powers herein contained, the contractors 
shall and will pay to the purchaser on demand as ascertained and 
liquidated damages, and not as a penalty, the sum of £ - 
for each and every week which shall elapse between the expiration 
of the period limited by this clause or any extension thereof 
which may be granted as aforesaid, and the actual performance and 
*N.B.—Under no circumstances to exceed 1 per cent. per week 
of the contract value. 
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observance by the contractor of the provisions of this clause, unless 
the execution of the contract works shall have been delayed by an 
unreasonable strike of workmen, by excessive inclement weather 
affecting the work of the contractor, or by any circumstances over 
which the contractor shall have had no control; provided that no 
such damages shall accrue as payable by the contractor to the pur- 
om eel the time when the plant is complete and ready to be set 
work. 

Power of Purchaser to use Works during Execution.—The pur- 
chaser shall have power to use any portion of the plant reasonably 
capable of use at any time during execution of the contract, and also 
pending any arbitration. In such case, however, the contractor shall 
be entitled to receive, by way of rental,a sum equal to 5 per 
centum per annum upon the amount withheld in respect of any 
machinery put into beneficial use, and not paid for. 

Payments,—During the progress of the works, and as soon as 
possible after the expiration of each month, the contractor shall be 
entitled to payment, on the engineer's certificate, of 75 per cent. of 
the value of the work executed on the site and plant delivered on the 
site during the month, until the balance of 25 per cent. of the value 
of the executed work retained by the purchaser is equal to 10 per 
cent. of the total value of the contract. Thereafter the contractor 
shall be entitled to monthly payments as before equal to 90 per cent. 
of the value of the remainder of the executed work, until the contract 
works are completed for continuous effective usage by the purchaser, 
whereupon he shall become entitled to one-half of the retention monies. 
The remaining half of the retention monies shall be payable ° 
months later. 

The purchaser shall, however, be entitled to retain such sum of 
money as, in the opinion of the engineer, fairly represents the preju- 
dice to the purchaser arising out of incomplete or defective details, 
until the adjastment of such details to the satisfaction of the 
engineer. 

In cases where the contractor, although willing so to do, is unable to 

repair defects in certain parts of the contract works in consequence of 
the purchaser not being able to place such parts into his hands 
for the requisite time, owing to their being in use, the contractor 
shall be paid in full for such portion of the contract works 6n giving 
an undertaking, with security to the satisfaction of the purchaser if 
required, to remedy the defects so soon as the same can be placed in 
his hands for the purpose. 
_ Certificates of Engincer.—The engineer shall, from time to time, 
issue his cettificates in accordance with the clause relating to pay- 
ments, and payment shall be made to the contractor at the earliest 
possible date. Certificates of ‘the engineer, other than the final 
certi ficate, shall not be considered conclusive evidence as to the sufti- 
ciency of any work or materials to which they relate, nor shall they 
relieve the contractor from his liability to make good all defects as 
provided by the contract. The contractor, when applying for a cer- 
tificate shall, if required, furnish to the engineer an approximate 
statement of the value of the work executed and materials delivered, 
based on the original estimate. 

When the contract works shall be completed, as referred to in the 
clause relating to payments, the contractor shall be entitled to call 
upon the engineer for a certificate to that effect. In case of the 
refusal of the engineer to grant such certificate when called upon by 
the contractor so to do, this refusal shall be subject to appeal under 
the Arbitration Clause herein contained. 

Maint ce and Limitation of Responsibility of Contractor.—The 
contractor shall be responsible for, and shall effectually maintain and 
uphold in good and substantial condition, in accordance with the 
ap fair wear and tear only excepted, all and every of 
the contract works for a period of months; from the date of 
completion of the contract as certified by the engineer. 

- Arbitration.—In case any dispute or difference shall arise between 
the purchaser, or his engineer on his behalf, and the contractor, either 
during the progress of the works, or after the determination aban- 
donment, or breach of the contract, as to the construction of the con- 
tract, or as to the reasonableness of any extra charge, or as to the 
withholding by the engineer of any certificate to which the contractor 
may claim to be entitled, then either party may, within 72 hours, but 
not later, give to the other notice in writing of the existence of such 
dispute or difference, and such dispute or difference may be referred 
to arbitration, which arbitration be deemed to be a submission 
to arbitration, within the meaning of the Arbitration Act, 1889. 


Approved on behalf of . 
the Electrical Engineering Plant Manu 


R. Percy Sellon, Brush Electrical Engineering Com , Limited, 
R. E. B. Crompton, Crompton & Co., Limited. tei 

A. B. Blackburn, Electric Construction Company, Limited. 

8. Z. De Ferranti, 8. Z. De Ferranti, Limited. 

A. Fowler, Jobn Fowler & Co., Limited. 

W. B. Esson, Johnson & Phillips. 


On behalf of the Municipal Electrical Association. 


C. H. Wordi 
A. Wright, ’ } Past Presidents. 

Gay, 

T. P. Wilmsburst, ‘embers of Council. 
A. B. Mountain, 


February, 1898. 


* Under 12 months. 
t N.B.—Under no circumstances to exceed 12 months. 


CORRESPONDENCE, 


Knots. 


In the account of the meeting of the T.C.M.C. in the 
EvectricaL Review, of the 4th inst., Admiral Sir A. 
Hoskins is reported to have said that the company were 
manufacturing a cable “60 knots in length,” and that their 
new cable steamer would havea speed of “12 knots per hour.” 

I submit that such phrases are inexact and wholly 
unscientific, and their employment by the chief of a 
large company, which earns its money by applied science, 
most improper. The use of these phrases are a sure and 
certain indication of a neglected professional education. 
Hence they are in daily use by masters and officers of cable 
and mail steamers, pilots and seamen generally of the 
merchant service, also by naval officers of the pre Royal 
Naval College period. Needless to say, laymen, such as 
yachtsmen, shipowners, newspaper writers, Members of Par- 
liament, and even judges and barristers of the Admiralty 
Court offend in the same way, but, of course, they may be 
pardoned. 

In the Royal Navy and in the Staff College one never 
hears such expressions. I, however (dare I say it), have 
even known cable engineers and electricians guilty of this 
offence. They ought to know better. 

For the edification of the gallant Admiral and of others 


who may feel disposed to stick to their knots as well as to 


their guns, permit me to siy what a knot is, A knot isa 
speed, ania knot is the unit of nautical speed; it is the 
yes of a length 6,080 feet into a unit of time 1 hour. 

tis not in itself a length, but the word is used to denots an 


‘interval (a length) between one or more marks on the log 


line, which instrament is a speed measurer. In this sense 
only can knot be regarded as a length, and in this sense 
only is it employed by Lord Kelvin in his “ Navigation.” 
According to Prof. Greenhill, F.R.S., who I need hardly 
say is an authority on dynamics, a “knot per hour” is an 
acceleration; hence a steamer going “20 knots per hour” 
would make the passage between Liverpool and New York 
in something like 17°3 hours. Prof. Cotterill, F.R.S., and 
M. Slade, R.N., in their “Mechanics” say, “the expression 
(knots per hour) is erroneous, and should be guarded 

inst.” I am sorry to say that a length of so many knots 
and knots per hour are tacitly acquiesced in by cable 
engineers and electricians. I did manage to convert one 
cable man, but I fear he has through evil communication 
lapsed from the narrow path of accurate definition. I also 
converted a shipmaster, but his employer did not grasp the 
subtle distinction between knots and knots per hour. Why 
not use the word “nant” to denote a length of one sea mile 
as proposed by Lord Kelvin? then the knot would be a 
speed of one naut per hour. 


Geo. Herbert Little, 
Master Mariner, late Student Royal Naval College. 


Re Salaries of Assistant Electrical Engineers. 


Having followed with great interest and sympathy the 
recent protests in your columns against the absurdly low 
salaries paid to assistant electrical engineers, I should like to 
point ont that your correspondent “ Fiat Justitia ” is saddling 
the wrong horse when he places the entire onus of this case 
of sweating on the borough councillors. Surely Mr. Boot 
has enough influence with his committee to place his staff in 
a somewhat better position if he tried, and could ensure at 
least those men who do the work, for which he takes all the 
credit, and probably a salary as large or larger than the 
combined ies of all his staff, at least a “living wage.” 

Also, I think it must have escaped the notice of Mr. L. D. 
Collins that the advertisement in question was for an 

I man, thus prohibiting anybody taking this job for 
the sake of experience. 

By the bye, would Mr. Collins be so kind as to give the 
derivation and meaning of “horse-sense.” I have not yet 
been able to find cageedy capable of furnishing me with 
this information, 

Ton, 
D 
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Electrical Driving of Cotton Mills. 


I am glad to see you are taking interest in the corres- 
— now going on in Engineering on the electrical 

ving of cotton mills. 

This subject is of immense importance to the electrical 
industry, because if this scheme can be shown to be feasible 
and profitable, every cotton mill will take as many units per 
annum as an average provincial town, and the demand for 
motors and dynamos will exceed anything that we have 
hitherto experienced. Your interest, and thet of your friends, 
lies entirely with the progressives, but to make Fortune smile 
you must tickle her; you have nct tickled her much yet. 

For instance, your contributor says, “ Nevertheless he (Mr. 
Herschmann) is sceptical of Mr. Raworth’s 15 per cent. for 
electricity ”"—of course, I quit? expectd you t> say “on this 
head Mr. Raworth is all right, and even if he had said 14 or 
138 or even 12 per cent. loss between indicat-d and electrical 
horse-power, many of our friends would have been quits 
ready to accept orders on his specification.’ You know 
these facts quite as well as I do, probably better. 

Now take the cotton mill engine—it averages 500 to 
1,200 H.P. indicated—quite a good-sized engine, but not 
much of an engine for economy ; it could not compet? with 
an engine of 6,000 H.P., fitted with modern appliances and 
giving a H.P. for 1 lb. of coal. 


Again consider the motors, they are now too high in speed . 


for the spinner’s frames, but these latter have been designed 
to suit the speed of line shafts, they can be modified con- 
siderably for electric driving ; how much, it is impossible to 
foretell, but when we remember that the speed of the spindles 
is from 7,000 to 9,000 revolutions per minute, it is apparent 
thet the speed difficulty is not likely to be insuperable. 

Your contributor says “a cotton mill is not a large cube.” 
Now, this is either a misprint or your contributor has never 
seen a cotton mill ; he is, however, quite right in pointing 
out that the power required for driving a cotton mill is 
almost entirely absorbed in friction, much less than 1 per 
cect. is put into the cotton—this is where we come in; nct 
only does electricity transmit power with less friction than 
iron and leather, but it uses neither oil nor laces, it has no 
cogs to crack, no ropes to ravel, no: belts to break—it is 
always ready and always willing. 

It is an open question whether the application of electri- 
city will not permit of sufficient saving being made in the 
cost of the machines to pay for the motors, if it should do £0, 
the question is settled—the genius of Lancashire has not yet 


been directed to this problem, but whenever it may take it in 


hand it will solve it. 

A “mule,” for example, is a factory in itself, it contains a 
book full of mechanical motions, and he would bea bold 
map who would say off-hand that electricity will not simplify 
some of them and reduce the friction of the internal driving 


Mr. Herschmann’s figures of } to 3 H.P. per machine are 
very misleading, they apply only to the card room, whereas 
the bulk of the power is absorbed in spinning and doubling 
in, which processes a single frame will absorb from 4 to 10 

Mr. Herschmann considers it a defect that the power is 
not intermittent, but electrical engineers will not grumble at 
that, it is just what they hanker after, to me it opens up the 
possibility of supplying electrical energy at something less 
than a halfpenny per unit, at which price electricity would 
take the first place as an angel to redeem mankind from the 
incidental curses of jerry built civilisation. 


John S. Raworth. 


Dublin Cables. 


With reference to the Itter from Mr. Ruddle, the euper- 
intendent of the Dublin Electricity Works, which was pab- 
lished in your lat issue, it may be well to st-t> that, of the 
cables supplied to t1e Dublin Corporetion by this company, 
a considerable portion was delivered in 1892, and was used, 
we understird, in tne high tension alternating incandescent 
lamp circuits. Of these cables, we believe, no complaint is 
made. Faults, however, have occurred in the are lighting 
circuits, the cables for which were supplied since 1893; the 
conductors of the latter are 7/16s, the thickness of the dielectric 


being 1/13". In no case were these cables laid underground 
by this company. 

Through the courtesy of Mr. Ruddle the cables were 
examined by us in April of last year. As the result of our 
examination we found that at the junction boxes the cables 
were seriously damaged, and that even where a breakdown 
had not yet occurred, we found in some cases the cables to 
have been punctured or wounded ; we therefore submit that 
this does not point to faulty material, but rather gives 
evidence of mechanical injury, for which a manufacturer 
ehould not be considered responsible. 

As regards the cable, apart from these faults the rubber 
appeared to be in very good order ; a length returned to our 
works for examination wax t>st d with 5,000 volts alternating 
current, and showed no signs of weakness. Under these 
circum-tances it cannot with justice be held that a dielectric 
of India-rabber fails in its object, and calls for the substitu- 
tion of some other material, which in addition to its own 
inherent defects would be subject to the same mechanical 
disadvantages. The trouble, in our opinion, lies in the 
handling of the cables, and the want of complet? under- 
standing between the manufacturers and the contractor, or 
persons t> whom the work of laying is confided. Whether 
or not other manufacturers may be better able to ectablish 
such an understanding, we are unable to state, but we may 
assure you that we spare no pains to place at the disposal of 
the contractors for laying, such knowledge as we possess on 
the subject. 

Wm. Gray, 
Electric Light Department, The India-Rubber, Gutta-Percha, and 
Telegraph Works Company, Limited. 


“Is the Nervous System a Coherer?” 


In the ExectricaL Review, of March 4th, there we 
avery interesting notice of a communication made by M 
Branly to the Académie des Sciences, on December 27th, in 
which some striking analogies are pointed out between co- 
herer action and the conductivity of the nerves for nervous 
currents. That this is not the first time such a suggestion 
has been made will appear by the following extract from an 
arti-le by me, headed “ Apologia pro electricitate jud,” in 


_ the Lancet, of May 4th, 1895 :—“It seems: conceivable. 
thst cther histological arrangement, eg., those nerve fibrils 


which conduct, y+t only touch and do not anastomose, those 
motor nerve endings which are only in contict with the 
sarcous substance ; indeed, any conducting arrangement in 
the animal body which may be classed as a ‘ bad contact "— 
may const‘tut? the physiological analogue of what would be 
electrically knowa_as a ‘coherer.’” 
W. S. Hedley, M.D. 
March 6th, 1898. 


Cost of Long-Running Plant. 


The letter of your correspondent, “ Atlas,” raises an in- 
teresting question. Along with the engineer to the Sout 
Staffordshire scheme, the writer had occasion to go very 
thoroughly into the question of the probable generating 
cost‘, and, from the mass of information which we collected, it 
was perfectly evident that with ordinary good luck the p-oject 
could be made to pay very well with customers paying at the 
rate of 1d. a unit and discounts. In the case of Niagara, 
it should be remembered that a town had practically to be 
built at short notice, in order t» create a demand for power, 
but in South Staffordshire the town, or rather towns, with 
their multitudinous industries, already exist, and if only the 
various representative bodies can be got to pull in one direc- 
tion, a few more years will undoubtedly see energy bzing 
distributed over the area bounded by Wolverhampton and 
Birmingham, Wa’sall and Dudley at under a 14. per unit. 

At the St, Helen’s Chemical Works where the generators 
are comparatively small (30 kw.) and, moreover, driven in 
the old fashioned way from slow running horizont sl engines, 
the writer has it on good authority that the total cost of 
generation, including fair amounts for rates and taxes, in- 
terest and depreciation is nearer a }d. than a $d. per unit. 
The load is, of course, a 24-hour one. 

The Manchester central station, which has a very con- 
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siderable day load, due partly to motors and also, no doubt 
to the peculiar atmospheric conditions of that salubrious 

lace, is at the present moment generating current at a figure 
well under 14d. per unit, and this is with the coal bill at the 
comparatively high (considering the position of the district) 
figure of ‘4d. per unit (coal at Edinburgh is ‘31d. and at 
Leeds ‘25d.), At the present time the plant is some 30 per 
cent. overloaded, and all repairs, &c., have to ba carried out 
during t1e night by men paid time and half, and those who 
know anything of night work will recognise how it “plays 
the bear” with the cost sheets. Mr. Day, the engineer in 
charge, &t:ted to the writar that when they got the load well 
in hand (two 1,500 kilowatts are on order from the Electric 
Construction Company, Limited, and Siemens Bros. & Co.), 
and these ext-as were etopped, he qu'te expected the 
generating costs t> drop well below 1d. per un‘t. 


E. Kilburn Scott. 


CORRESPONDENCE.—We have received, too late for inser- 
tion in this issue, a communication from Mr. A. J. 
Liversedge on “The Burning Question.” This letter, and « 
reply thereto, will appear in our next i:sue.—Ens. Exc. 
Rev. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Wesk Enpine 81H, 1897.| Enpina Marcu 1898. 

£ 46. £ a. 

Albany ... ace 131 0 | Adelaide | 

Alexandria... 25 Albany ... 45 

Amsterdam ... 20 Amsterdam ... 

Bilbao ... 12 Antwerp. Elec. fuses 174 0 

Bombay @ » Elec. light cable 1,170 wu 

Brussels... 18 O| Beira. Te'eg. mat. 1,995 0 

Buenos Ayres ... ... 724 O| Bombay ay «. 40 0 

Calcutta... 49 | Boulogne 32 0 

Cape Town... 415 | Buenos Ayres 2 0 

T: leg. mat. 1,400 Teleg. mat. 115 0 

Colombo. Teleg. mat. 79 0/|CapeTown ...  ...1,216 0 

Danzig .. ... «. 19 O| Christiana 84 0 

Durban ... 1,139 0 | Colombo we 6 

London ... O | Durban... «« 102 

Flusbiag Teleg. mat. 529 0 

Fremantle. Teleg. mat. 27 O | East London aa, Gan 6 

Havana ... 12 O | Gibraltar 

Port Elizabeth .. 146 0 | Gothenburg... 

Singapore. Teleg. mat. 10 | Hamburg 6 

Teleg. cable... Liban ... 0 

(2,598 tons) Lisbon .. oo. 935 0 

Sydney ... 242 O | Madras ... 

Valencia 18 O | Melbourne <a 

Venice ... 6 0 Teleg. mat. 695 0 

Yokohama oes 16 O New York. Teleg. mat. 1,654 0 

Penang. Teleg. mat. 16 0 

Port Elizabeth... io, 

Rosario ... 38 

Singapore. Teleph. mat. 265 0 

Stettin. Teleg. wire 91 0 

Stockholm. Teleg. cable 365 0 

Sues... 

‘i Teleg. cable 140 0 

Sydney ... OF 

Tientsin .. oF @ 

Yokohama _... 270 0 

Total ... £5,084 0 Total ... £12,221 0 
Foreign Goods Transhipped. 

£4. 

Barcelona 3,174 0 


Appointment Vacaot.—An electrical and mechanical 
working engineer is wanted to take charge of electric lighting and 
motor plant, &2., of a large works near Manchester. Applications 
have to be lodged with the Committee, Co-operative Wholesale Society, 
Limited, 1, Balloon Street, Manchester, by 14th inst. 


Bankruptcy Proceedings,—At last Wednesday’s sitting 
of the London Bankruptcy Court, John Dewhurst, 52, North End 
» West Kensington, electrician and sanitary engineer, was 
allowed to pass his public examination upon accounts showing total 
liabilities £860 (unsecured £390), and assets £196, He stated that he 


had traded as an electrician for 13 years, and he attributed his insol- 
vency mainly to having paid an excessive amount to buy outa former 
partner in the sanitary engineer's branch. His failure was further 
caused by loss through embezzlement of money by a traveller, and by 
depreciation in the value of his stock-in-trade. 


The British Thomson-Houston Company, Limited. 
—This company announces that owing to increased business, it has 
become necessary to take further premises at 26 and 27, Bush Lane, 
Cannon Street, E.C., where new showrooms have been opened. This 
address is now the head-quarters of the supply department, under the 
management of Mr. A. J. Ireland, as heretofore. 


’ The “Cabinet Maker.”—A copy of the Cabinet Maker and 
Art Furnisher (edited by Mr. J. Williams Benn) for March, is before us, 
and is a trade publication of the first class. There is much artistic 
talent bestowed upon electric light fittings and their arrangement in 
house and mansion lighting, and in this work the art furnisher and 
the electric lighting man have a kindredinterest. Thereis plenty of 
room for the two trades to work together in the matter of electric 
light casings and mouldings, so as to prevent them becoming an 
eyesore. The work of Messrs. J. F.& G. Harris in this line is made 
the subject of a short article. Matter of interest is afforded by the 
article describing the new factory of Messrs. C. & R. Light, at 
Finsbury, the wood-working machinery in which is operated by 
electric power, a 30 H.P. electric motor being employed. A 20 H.P. 
motor is shortly to be added. An electric lift is used, and the 
building is lighted electrically. 


Cole, Marchent & Morley.—This firm, of Prospect 
Foundry, Bradford, has just issued a new catalogue of steam engines 
and condensing plant. The list is got up in what we are accustomed 
to consider the American style of arrangement, with small pages and 
very neat illustrations. In the letterpress we observe a discussion of 
the points affecting the selection of a suitable type of engine for the 
required purpose, the question of space, character of load, water and 
fuel supply, and boiler pressure, being dealt with. Among those 
described is the Corliss engine, the firm’s own standard Corliss 
engine, details being given of general arrangement, and of the con- 
struction of the principal parts, also Corliss engines with positively 
driven valves, high-speed vertical engines, and the steam Barring engine 
with automatic throw-out gear. One section to which we referred last 
week, is devoted to independent condensing plants. We understand 
that Messrs. Cole, Marchent & Morley have, during the pas‘ few 
years, practically remodelled their works, and laid themselves out for 
the production of the highest class of engineering work. 


Crompton & Co., Limited.—This company have de- 
cided to close the office at 35, Queen Victoria Street, at which address 
they have hitherto been carrying on the sale of electrical cooking 
and heating appliances, and from March Ist this branch of their 
business will be carried on at the Arc Works, Chelmsford. In future 
they will supply their electrical heating and cooking appliances to 
the trade only. 


Diversified Uses for Storage Batteries.—Our New 
York namesake recently gave a list of some of the battery contracts 
being carried out by the Electric Storage Battery Company, as signi- 
fying the diversified uses to which secondary batteries may be put. 
The latest contracts cover batteries to be used in connection with 
electric elevators; large plants for the Chicago Edison Company 
and the Buffalo Railway Company, and for private residences. Also 
in Mr. Howard Gould’s new steam yacht Niagara,and Mr. Lloyd 
Phoeaix’s yacht Intrepid. The American Fire Insurance Company’s 
building in Philadelphia is being equipped with a battery for night 
lighting. The Germantown, Pa., Hospital, is increasing the capacity 
of its plant by 50 per cent. Batteries have been furnished to the 
Cleveland Telephone Company and the Southern Bell Telephone 
Company; also for fire-alarm work at Portland, Ore., Auguste, Ga., 
and St. Paul, Minn.; for telegraph work on the Lehigh Valley Rail- 
road, the Southern Pipe Line Company, the Great North-western 
Telegraph Company, the Chicago, Milwaukee and St. Paul Railway 
Company, the Postal Telegraph and Cable Company, and the General 
Electric Company. The Patton Motor Company and the National 
Electric Car Lighting Company are installing them in connection 
with their systeme, and the State School of Mines, Colorado, has 
equipped its laboratory with them. 


Dortmund Electrical Exhibition.—Arrangements are 
in hand for the holding of an electrical exbibition at Dortmund, 
Germany, in July next. 


Electric Timepieces.—The Swansea Free Library Com- 
mittee has had under consideration the tender of Mr. Ganz for the 
supply of six electric timepieces for the library and one for the 
os, cf the building, at a cost of £84 14s. The matter was 

erred. 


A Gas Chairman on Incandescent Gas.—A share- 
holder in the Cheltenham Gas Company raised the question of street 
lighting at the meeting of the company held on Tuesday last week. 
He said there was a strong desire outside the area of the electric 
light for an improved illumination by gas. Many people were of 
opinion that an improvement could be made by the adoption of the 
incandescent burner. He hoped to have an assurance that the 
directors would consider this matter, make experiments, and give the 
Corporation the 5 pores | of judging whether a better light could 
not be supplied, and at what cost. The contrast between the electric 
light and gas light was so unfavourable to gas, that the Town Council 
were justified in asking for something better than was now given. 
Unless the lighting of the streets by gas was greatly improved, the 
lighting of them by electric light would make speedy strides. The 
speaker was differed from by another shareholder as to the result of 
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the use of the incandescent burners in Liverpool. He had seen the 
lighting of the front of St. George’s Hall in that city, and he came to 
the conclusion that it was an utter failure. The chairman, in reply, 
said the directors would only be too delighted to improve the light- 
ing of the streets by any means in their power, and at several meet- 
ings lately they had considered the merits of incandescent and other 
burners; but the incandescent burner was not at present a perfect 
light, and certainly was not adapted for street lighting. Far from 
having the slightest prejudice to the incandescent burner, they would 
be glad to adopt it when they found it to be quite satisfactory. 


List.—The British Bundy Company, of 100c, Queen 
Victoria Street, E.C., sends us a list of the Bundy time recorder. It is 
claimed that this system will tell the exact time each workman 
arrives at and departs from the works, even to the time devoted in 
the department where employed. The process of registering can be 
performed so quickly that no loss of time is entailed thereby. Each 
ewployé is given a numbered key, and upon arrival in the morning, 
whenever he goes out and returns during the day, and upon leaving 
at night, he registers the time and his number by inserting the key 
in the proper place in the recorder and giving it a quarter turn. In 
registering when going out, the lever at the left of the clock is held 
down, thereby printing a star opposite te number, showing departing 
time. A printed impression is thus made on the paper ribbon inside 
the clock of the hourand minute that each employé registers, together 
with his number. The recorders can be placed at convenient points 
at entrances or in departments. At each registration a bell rings. 


‘*Lithin,”’—This is the name of a new insulating 
material being supplied by the firm of Hirschmann & Co., of 
Rummelsburg, b. Berlin, a German list of which is before us. 


Motor Omnibuses.—Negotiations are in progress to 
start a service of motor omnibuses. Daimler petrol engines, of from 
8 to 10 horse-power would be employed. 


New Company.—The Compagnie d’Electricité Thomson- 
Houston de la Mediterranée, recently formed in Brussels, has a 
capital of £200,000. Its operations are restricted to Egypt, Greece, 
Spain, Portugal and Italy. 


Rochefort-sur-Mer Exhibition.— We are informed that 
the buildings and other operations in connection with this exhibition 
are progressing. The exhibition is under the esteemed patronage of 
MM. les Ministres du Commerce, de l’Industrie, de la Marine et des 
Colonies, du Department, de la Municipalité et de la Chambre de 
Commerce. It will be both international and colonial, and will 
embody ali the products of commerce, industry, marine and fine arts. 
Applications to be addressed to the Administration de l’Exposition, 
Mairie de Rochefort-sur-Mer. 


The “Sans Pareil” Reflector.—Messrs. Webster and 
Co., Theatre Royal, Leeds, have sent us particulars of their 
“Sans Pareil” reflector, for diffusing the light of incandescent 
lamps. The reflector is of cardboard, lined with foil, which 
can be had in varions colours, thus, to a certain extent, 
minimising the loss of light from colouring the lamps. Some of the 


reflectors which we have seen had been in use since July last, and had © 


not tarnished, as is the case with metal and silvered reflectors. There 
should be a large demand for them in the smaller theatres throughout 
the country. Messrs. Webster have also patented an arrangement of 
battens made of bamboo to take the place of the cumbrous and heavy 
battens hitherto in use. The proprietor of the Theatre Royal, Leede, 
speaks highly of both reflectors and battens. 


The Shannon Water-power Scheme,—The scheme of 
the Shannon Electric Power Syndicate, which proposes to utilise 
water-power from the Shannon, is being pushed forward. A com- 
mittee of the Limerick Fishery Conservators is to confer with the 
syndicate on the matter. 


South African Notes.—Our contemporary, the British 
and South African Export Gazette for March, has the following notes 
on electrical work:—An electric lighting installation is under con- 
templation for the Monastery diamond mine, Orange Free State. An 
electrical tram installation is in contemplation at the Sheba gold 
mine, to replace the present steam tram. The provision of an electric 
light installation for Woodstock, Cape Colony, is under consideration 
by the Town Council. A dynamo for the electric lighting equipment 
of the Glen Deep mine has been ordered. The proposed electric 
lighting plant for East London will include 43 2,000-0.P. arc lamps, 327 
32-C.P. glow lamps, 2,304 16 C.P. glow lamps, five continuous current 
machines for are lighting, three direct coupling alternators for the 
glow lamp service, two switchboards, and other accessory material. 
Tenders ranging from £12,000 to £30,000 have been received by the 
Bloemfontein (Orange Free State) Town Council for the proposed 
electric lighting installation in that town. 


Winding-up Petition.—A petition, presented by Mrs. 
Jones and Messrs. Ross, creditors, for the winding up of the Ariel 
al — Syndicate, is to be heard by Mr. Justice Wright on 

th. 


ELECTRIC LIGHTING NOTES. 


Acton.—-The Council last week considered the electric 
lighting question in committee, interviewing Mr. Lacey and Mr. 
Trentham, the two experts who have been engaged to report. 


Bath.—At the last me:ting of the Electric Lighting 
Committee a statement was presented of accounts in connection with 
the Electric Lighting Works for the year 1897, from January 17th to 
December 31st, which showed the following figures amongst others : 
—Revenue account: Public lighting, £2,184 11s.; other consumers, 
£4,115 14s, 5d.; meter and transformer rents, £219 1s. 9d.—total, 
£6,519 7s. 2d.; repairs, £395 2s. 8d., stores on hand and sundry 
receipts, £358 11s. 4d ; total income, £7,273 1s. 2d; total expenditure, 
£5,001 8s. 9d.; gross profit, £2,271 12s. 5d.; special expenditure, 
£1,626 7s. 4d.; net profit, £645 5s.1d. As regarded the income the 
first three items of receipts for current amounted to £6,519 17s. 2d., 
as compared with £6,332 15s. 8d. received by the company for 1896, 
showing an apparent increase of £186 11s. 6d. The actual increase, 
however, was much greater if they took into account the shortening 
of the year by seven days at its commencement, and, this adjusted, 
the increase was about £330. The following is a summary of the 
capital expenditure to December: Original purchase, £24,830 18s. 5d. ; 
additions since—sundries, £1,168 2s. 7d; builder’s contract, £6,175 ; 
further works sanctioned, £19,676 16s. 8d.; total, £51,850 17s. 8d. 
The profit was £1,952 7s. 5d., which it was proposed to deal with as 
follows: Interest on loans, £707 2s. 4d.; depreciation fund, in view 
of sinking fund, £600; balance carried forward to next year, 
£645 5s. 1d. 

In respect of the complaints re the efficiency of the light, 
Alderman Taylor reports to the Council that night after night 
his colleagues and himself had been round making the necessary 
tests. In nearly every instance they had found that where there was 
a bad light it was not their fault, and did not arise from the works. 
The power supplied was quite equal to the demand. He hoped 
people were not going to throw on the committee the blame when 
the lamps were not properly cleansed. He was making a report. 


Bedford.—Coneumers are dissatisfied with the charges 
for current, and a meeting was held in the Town Hall last Friday, 
when . was considered that the charge should be reduced to 44d. 
per unit. 


Belfast.—The Engineer has reported the alternative 
arrangements he had proposed to the Acme Gas Company for the 
— of the engines at present on hire from them, and it has been 

ecided to return the engines to the owners. 

The Gas and Police Committee is taking steps to secure the best 
method of lighting the leading thoroughfares within the present 
area of the city. 


Bromley.—The Bromley Urban District Council has 
received the information required by them from the Bromley Electric 
Lighting Company, and have finally decided to transfer the electric 
lighting powers to the company. The Council’s seal has been affixed 
to the deed of transfer of the electric lighting powers to a company. 


Bury.—At the last Town Council meeting Mr. Pickup 

stated that after allowing a sufficient reserve for the electric lighting 

lant, they were able to supply current at the rate of 180 units per 
our, whilst the demand at present is for only 90 units per hour. 


Caleutta,—The Bengal Government has nominated Mr. 
Mearn for the appointment of Inspector of Hlec’ric Lighting in the 
City of Calcutta. 


Camberwell.—It is stated that the General Purposes 
Committee of the Camberwell Vestry, intend to repeat their recom- 
mendation to purchase the vested interests of the County of London 


and Brush Provincial Electric Lighting Company in that parish, at a 


— of 33 per cent. upon the capital expended, with an additional 
ividend of 5 per cent. 


Canterbury.—The Council has accepted Mr. A. J. Brew- 
ster’s tender for the erection of their electric light station as follows: 
Buildings, £4,032 ; boiler seatings, flues, &c., £910. 


Cardiff.—The electrical engineer (Mr. Appelbee) has 
submitted a proposed scale of reduced charges. The present rate is 
6d. for the first two hours’ average daily useand 34d. afterwards. The 
new rate suggested was 7d. for the first hour and 34d. afterwards, 
while in the case of that small class of consumers who only use the 
light on an average one hour a day the charge should bea uniform one 
of 5d. per unit. The supply of electricity for 1897 had increased by 
34,000 units over the preceding year, the total revenue was £6,968, 
and the surplus on the year’s working would probably be about £230. 
The chairman advocated a slightly further reduction by making it 
3d. instead of 34d. after the first hour. Consideration of the ques- 
tion was deferred toa future meeting. 


Chelsea.—The Vestry will oppose the Bills to be intro- 
duced into Parliament by the Chelsea Electricity Supply Company 
and the Metropolitan Electric Supply Company. 


Croydon.—At the last County Council meeting it was 
reported that the plans and quantities for the extension of the 
electric light station buildings were nearing completion, but as the 
matter was urgent the borough engineer had been consulted and had 
obtained prices for excavation and for putting in the foundations to 
the ground level and the engine beds. A tender had been accepted 
for the work. The mains are to be extended in Addiscombe Road at 
a cost of £200. 15 alternating arc lamps are to be employed for the 
lighting of South End. 


Darlington.—Prof. Kennedy was last week appointed by 
sl — to report and estimate re electric lighting for the 
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Dartford.—The District Council does not approve Mr. 
H. S. McKrell’s proposal to apply for a provisional order. A 
municipal order is already applied for. 


Dorking.—A public meeting was called by the District 
Council and held on Thursday last week, for the purpose of giving 
information to ratepayers on electric lighting, previous to their voting 
on the question. Mr. Warden-Stevens was present and gave, in 
reply to a question, figures of the progress made in other towns. He 
recommended the alternating current high tension system. He also 
recommended a municipal supply. Mr. Gripper, managing director 
of Edmundson’s Limited, was also present, and he contended for the 
low tension system. 


Dandee.—Some of the electric arc lamps for street 
lighting were lighted for the first time on 1st inst. 


East Grinstead.—At the next meeting of the District 
Council, Mr. Steer will move a resolution in favour of making ap- 
plication to the Board of Trade for a license or provisional order to 
enable the Council to supply electricity for public and private pur- 
poses within their district, or such other area as the Council may 
determine. This was done at the request of the General Purposes 
Committee, of which Mr. Steer is chairman. 


East London (South Afcica).—Specifications and plans 
are about being prepared for the electric lighting and tramway 
scheme for East London. The Borough Engineer's report suggests 
supplying the present public and private requirements of the town 
and furnishing the Harbour and Railway Departments with supply. 
The British and South African Export Gazette says that the supply of 
electric energy for the tramways is also included in the scheme. 
The locality of the generating station has been fixed near to the new 
wharf extension and also to the railway line for coal supplies. The 
scheme makes provision for a reserved plant, spare or duplicate 
engines, dynamos, boilers, &c., being contemplated. For the incan- 
descent street and private lighting service, two direct-coupled 
alternators, with one spare one, are recommended. For the arc 
lighting service, two continuous current machines are proposed, one 
being for the Harbour Board’s requirements, and the other for the 
Railway Department and the streets jointly. For the tramway 
service, one continuous current machine is apportioned. A spare 
continuous current machine is to be provided, to be available for arc 
lighting or tramway, the switchboard being so arranged that the 
current can be used for either lighting or traction purposes. For 
lighting power the scheme contemplates an energy equal to 2,804 
16-C.P. glow lamps and 43 arc lamps per hour, plus the energy 
required for the three miles of trams, or 18 B.T. units per hour. 
The lamp provision comprises—for street lighting, 18 2,000-C.P. 
nom. arc lamps and 300 32-C.P. glow lamps; for the Harbour De- 
partment, 21 2,000-C.P. nom. arc lamps and 725 16-C.P. glow lamps ; 
for the Railway Department, four 2,000-C.P. nom. arc lamps and 27 
32-C.P. glow lamps. For private lighting, 1,500 16-C.P. glow lamps 
are recommended. High tension mains would deliver the current 
to transformers for the service of the low tension mains supplying 
the street and private incandescent lamps. It is proposed to place 
the street lamps in duplicate, arranged so that the second is auto- 
matically lit when the first is extinguished. The tram track, three 
miles in length, passes through St. Peter’s Road, Oxford Street, 
Fleet Street or Caxton Street, Currie Street, Inverleith Terrace to 
the Beach, Future extensions contemplate the crossing of the 
Buffalo bridge to the West Bank. It is proposed to adopt the over- 
head trolley system, the track being laid with 60-lb. rails, and the 
cars constructed to carry 25 persons. The Town Conncil appointed 
as expert Mr. Lewis Cousens, M.1I.E.E., Johannesburg, to draw u 
specifications and plans for the Council’s approval, upon port 4 
tenders will be called for. 


_ Edinburgh.— Various proposals are under the considera- 
tion of the Cleaning and Lighting Committee for using electricity in 
many streets where gas is now employed. 


Edmonton.—After inquiries made by the architect, in 
conjunction with a London electrical engineer, the Board of Guardians 
Electric Lighting Committee finds that the adoption of electricity 
instead of gas for lighting the Edmonton House will result in a con- 
siderable saving. The Committee has now been instructed to obtain 
plans, specifications, and estimates, with power to employ a consult- 
ing electrical engineer. 


Glasgow.—The are lighting of St. Andrew’s Hall, which 
has not given satisfaction to the Council, was discussed again last 
week, and a resolution was passed, “that in view of the unsteady 
character of the lighting, of the noises emitted by the arc lamps, 
and of the fact that the roof is practically invisible under the present 
method, a system be adopted which will be both efficient and silent.” 
Ths Bazaar Committee was already considering the matter. 


Giloucester.—When the Council had electric lighting 
matters before it last week, it was resolved to purchase part of the 
Bearland estate for a site for the electric lighting and dust destructor 
works, at a cost of £7,125, instead of either of the sites previously 
suggested. The tenders, of which we gave details last week, were 
afterwards accepted. 


Greenock,—The Sub-committee on Electric Lighting is 
recommending the Police Board to extend the electric light in town 
at a cost (including site) of about £28,000. The proposal provides 
for the erection of about 40 arc lamps and pillars along the main 
pecs and the extension of the installation should such a demand 


: Ata special meeting of the Police Board on 28th ult., held to con- 
sider the electric lighting question, it was agreed to ask the Board of 


Trade for another month’s extension of time to allow of the matter 
being more carefully considered. Mr. Teague’s supplementary report 
has not yet been submitted to the Board. 


Hampstead,—In the estimates for the ensuing financial 
year just placed before the Vestry, show that it will be unnecessary 
to make any demand on the rates in respect of electric lighting. The 
income from private consumers for the year 1898-9 under this head 
is estimated at £19,000, and the expenditure, including working 
expenses, establishment charges, interest, and repayment of principal 
of loans, at £13,500, thus showing an estimated net profit for the 
year of £5,500. 

The Lighting Committee has had under consideration the question 
of providing additional plant for the winters of 1898 and 1899, 
and the Vestry has decided that additional plant be obtained at an 
estimated cost of £17,000. Tenders will be invited for the supply 
of the plant. The new plant at present fixed is almost ready for 
working. Mains are to be extended along several roads. 


Hartlepool.—The borough engineer is to repori on the 
cost of laying down, in connection with a dust destructor, electrical 
plant for public lighting. 


Islington.—At a recent Vestry meeting the treasurer, 
replying to a question, said the number of public gas lamps in 1892 
was 4,548, and the cost of the gas for each lamp £2 17s. 9d. In 1897 the 
number was 4,725, and the cost of gas for each was £3 03. lld. In 
1897 the number of public electric lamps was 100, and the cost of 
the current to each lamp was £40 6s. 1d. 


Kingsweod.—The question of the municipal purchase 
of the electric lighting undertaking of the Western Counties Electric 
Lighting Syndicate has been raised on many occasions, but up to the 
present has not been actually settled. The last meeting of the 
Kingswood Council had before it a letter from the syndicate asking 
when the purchase was likely to be completed. The chairman of the 
Council said that a letter was written to Messrs. Parfitt some time 
ago, stating that as soon as the Local Government Board inquiry 
took place and the loan was sanctioned, a time for settlement of the 
purchase could be arranged. Mr. Parfitt’s list of the extension was 
received, and would come up at the inquiry. There is about 18 
months of the lease with Messrs. Parfitt for lighting the district to 
run, during which period they have to keep the plant, &c., in repair. 


Leeds.—The Parliamentary Committee has approved a 
draft of the provisional order to be asked for in connection with 
the purchase by the Corporation of the electric light undertaking. 
The following are the terms of the purchase proposed by the 
Town Clerk in a recent letter to the company. ‘“ (1) The pur- 
chase to take effect as from March Ist, beyond which date, of 
course, there could be no further expenditure by the undertakers 
upon the undertaking chargeable tc capital account; (2) that the 
Corporation issue or transfer to the undertakers, as purchase money, 
Leeds Corporation R2deemable 24 per cent. Stock in lieu of Irredeem- 
able Stock, the former to be of such an amount as would equal in 
value in the market a Leds Corporation Irredeemable 5 per cent. 
Stock ; this amount or value to be determined by arbitration in case 
the parties differ; (3) should it be found that any sum is payable to 
the undertakers to make up the dividend on capital expenditure to 
5 per cent., the Corporation will be prepared to pay that amount in 
cash. The like also in regard to any agreed expenditure on capital 
after the date mentioned ; (4) that in order to save time ia the com- 
pletion of the purchase, the Corporation be permitted forthwith to 
investigate the company’s books and accounts, with a view of ascer- 
taining to their satisfaction the sum properly expended by the 
undertakers upon the undertaking and chargeable to capital 
account.” The offer is made without prejudice to the application of 
the Corporation to the Local Government Board for a provisional 
order empowering them to issue Irredeemable or other stock for the 
purpose of the purchase, and subject to confirmation by the Parlia- 
mentary Committee and the Council. 


Leyton.—The electrical engineer is to have provided a 
sub-station in High Road, Leytonstone. 


Lincoln.—The City Council expects to start the electric 
light works in October next. The Electric Lighting Committee and 
the electrical engineer, Mr. C. Vesey Brown, are pushing the works 
forward. The City Council last week arranged the positions of a 
number of street lamps. 


Liverpool.—The Lighting Committee has agreed to 
extend the electric supply mains into Manchester Street. and School 
Lane. A new design of electric lamp is to be tried for Bold Street. 


Manchester.—At the last City Council meeting, Sir John 
Harwood mentioned that the Waterworks Committe had requested 
Mr. Hill, C.E, to obtain the opinion of an electrical engineer and 
such other assistance as in his opinion might be necessary, and re- 
port as to whether the water supply from Longdendale could in any 
satisfactory way be utilised for the purpose of generating power in 
connection with the supply of electricity. There was, Sir John said, 
a difference of opinion on this subject, and they wanted to get at the 
facts. Mr. Alderman Higginbottom suggested that Mr. Wordingham, 
headjof the Manchester Electrical Works, should b3 the engineer 
called in by Mr. Hill. Sir John Harwood said the suggestion was 
rather premature. No doubt Mr. Wordingham would be cc nsulted. 

The City Council has, on the recommendation of the Electrical 
Committee, advanced the salary of Mr. F. E. Hughes, secretary, from 
£225 to £250 per annum, and that of Mr, A. A. Day, chief assistant 
engineer, from £250 to £275 per annum. 
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Mardy.—On Thursday night last week the new electric 
lighting works put down by the Mardy Electric Light Company were 
opened. The plant was supplied by Messrs. Crompton & Co., and 
erected under the supervision of their local agent, Mr. Hughes. The 
plant has a capacity of 1,300 8-C P. lamps, which is considered 
sufficient to light 2,009. The installation has cost about £1,600. 
The plant comprises a eteel locomotive multi-tubular boiler generating 
steam at 150 lbs. pressure for a 60-brake H.P. compound vertical 
envine. There is a duplex feed pump capable of pumping 1,000 
gallons per hour against the boiler pressure of 1501bs. The Crompton 
dynamo is of the firm’s latest patent shunt-wound type, having an 
output of 168 amperes at 220 volts when running at 750r.p.m. A 
booster is used for raising the voltage to 300 for accumulator charging. 
At present about 600 lamps are supplied, but it is anticipated that 
very shortly the plant will be working at its full capacity. The 

y Company is itself wiring and fitting consumers’ premises, 
The fittings have been supplied by the Ediswan Company. Mr. 
Harris has been appointed electrician to the compavy. Itis expected 
that the District Council will shortly go in for public street lighting 
by electricity. The price of gas is 4s.6d. Atasupper held after 
the inauguration ceremony there were various toasts proposed and 
responded to. 


Neweastle.—It having been stated that the electric 
lighting works are to be removed from Pandon Dene to another 
spot, the question of purchase by the City Council has again 
arisen. 


Nottingham.—At the new Empire Theatre of Varieties 
the electric light is largely used. In the auditorium alone there 
are over 100 lights; while for the footlights, lamps of various 


colours are employed. Mr. Joseph Blackburn carried out the 
electrical 


work, 


Plymouth.—The Electric Lighting Committe intend to 
run the wires in the direction of the infirmary owing to the number 
of public and other buildings requiring the light. It is intended to 
wire buildings free of cost at first, and spread the payment over two 
years. 


Poplar.—After a long discussion, the Board of Works 
has decided to undertake the electric lighting itself, without the 
intervention of the company that has been seeking a provisional 


Reading.—The minutes of the Lighting Commitize read 
as follows: On February 11th the Town Clerk was instructed to 
confer with the Board of Trade as to the powers of control of the 
Corporation with reference to changes proposed from time to time 
in the system of supply of the Reading Electric Supply Company, 
and the effect of such changes upon the question of the capital 
properly expended, which was to form the basis of the sum to be 
paid by the Corporation in the event of their purchasing the under- 
‘taking. On the 18th the Town Clerk reported that a further altera- 


tion of the system of supply was in contemplation, and it appeared . 


to him the only mode in which the Corporation could exercise 
effective control over capital expenditure was by themselves becoming 
the undertakers under the order. 


Saltburn.—The Cleveland and South Durham Assets 
Company proposes erecting plant, &c., for the supply of electricity to 
private and business premises, and a plan of the streets which will 
be traversed and crossed by overhead wires was submitted to the 
Saltburn Urban Council last week for approval. Mr. T. P. O. Yale, 
A.LE.E., attended for the company. Tne Council will hold a special 
meeting to consider the scheme. 


Sheffield.—The London Gazette of March 4th contains 
notice of the Bill to be applied for by the Corporation for the 
— of the purchase of the Electric Light Company’s under- 

ing. 


Shoreditch.—At the last Vestry meeting it was reported 
that the Lighting Committee had received from the makers of the 
engine a letter admitting their responsibility for not supplying relief 
valves to the cylinders, from which omission the Committee were 
advised the accident at the electricity works, recently referred to in 
the Execrricat Review, arose. After considering and being advised 
upon the circumstances, the Committee instructed the Vestry Clerk 
to write a letter to the company under whose contract the engine 
was supplied, informing them that owing to the non-supply of relief 
valves as promised by the contractor, they would be held responsible 
for the accident and any resulting damage to the works of the under- 
taking. The term of maintenance of this engine after completion for 
which the contractor is responsible has not expired. Postcards have 
been sent round toa number of consumers stating that unless the 
accounts were paid at once the supply would be cut off. These have 
given offence to many consumers. 


Shoreham.—The Southern Cross Ship Yard and Engi- 
neering Company is to have an interview with the Urban Council 
re supplying the Shoreham district with electric light. 

On Thureday last week the scheme was explained to the District 
Council. The total cost is estimated at £6,000, and this would 
ee 56 1,000-C.P. arcs, and 1,500 16-C.P. incandescents. Mr. 

E. Churchill-Shann explained the scheme. It does not yet seem 
to be settled whether it will be carried out as a municipal or 
a — undertaking. The matter is to be discussed in com- 
mi 


Southampton.— The Corporation is considering the 
subject of entering into an agreement with the Electric Free Wiring 


Company. 


Stirling.—The Police Commissioners, last week con- 
sidered the question of electric lighting in conjunction with Prof. 
Kennedy's report, from which we quoted last week, on the water 
power at the Touch reservoirs. According to the North British Daily 
Mail account, Bailie Lawson moved that the report be received, its 
conclusions adopted, and the Lighting Committee instructed to pro- 
ceed with the carrying out of the instructions from the Commission 
at the point where they were interrupted in December. Mr. Fer- 
guson seconded. Ex-Provost Yellowlees moved as an amendment 
that Prof. Kennedy’s report be laid on the table, and the Com- 
mission remit to the Lighting Committee to get from an electrical 
engineer, who is a specialist in the use of water power, at a cost not 
exceeding 20 guineas, a further report, with guaranteed estimates,’as 
to the utilisation of the water pressure available at the reservoirs 
for the electric lighting of the town. Mr. Yellowlees held that the 
report by Prof. Kennedy on the water power available at the reser- 
voirs was founded on wrong data, and that his conclusions were 
entirely ‘misleading. He had based his calculations not on the 
quantity of water available at the reservoirs, but on the quantity of 
water delivered in tne town after deductions, which brought it down 
to one-half of the actual amount. Mr. Hay seconded the amend- 
ment, which was carried by 11 votes to 8. 


Stockport.—It is st:ted that the electricity works will be 
in operation about September next. 


Torquay.—Electric light was switched on at the Town 
Hall on Ist inst. 


Wallasey.—Mr. Ellery said at the last Council meeting 
that the Gas, Water, and Electricity Committee was making a reduc- 
tion of 17 per cent. on the charges for electrical energy. 


Wells,—The Town Council has received a k ttar from the 
Electric Light Supply Corporation asking if the Council would sell 
its electric light provisional order, and the Town Clerk was 
instructed to reply that it was not in the market. 


Worcester.—The electric lighting accounts for 1897 show 
that the receipts were £6,291 against £4,757 in 1896, and there w.s 
a loss on the year’s working of £1,474 10s. 9d., against £1,616 in 
1896 and £1,443 in 1895. The expenditure of capital up to the end 
of 1897 was £67,293. The enterprise, says the Worcestershire Echv, 
has not even earned the interest payable by nearly £500, to say 
nothing of depreciation, a word which is not to be found in the 
accounts. A most startling item is to be found in the table showi: g 
what has become of the electricity generated. The total in Board cf 
Trade units was 559,275, of which there were used for public lamps 
83,700; sold to private consumers, $25,130; used in works, 5,155; 
quantity not accounted for, 145,290, more than one-fourth of the total ' 
‘Thus, roughly speaking, for about 25 per cent. of the expenditure, 
representing £1,000, there is no return whatever! When the accounts 
came before the City Council on 1st inst., Mr. Rushton complaine1 
that statements made by the chairman of the Electricity Committee 
(Alderman Williamson) as to the value of the water power had been 
falsified by the results. Alderman Williamson said the statements 
were made on the authority of the experts employed by the Council. 
Mr. Rushton moved a long resolution asking for reports upon various 
features of the working of the department. Mr. Charge suggested 
that the works at Powick should be abandoned, and a generating sta- 
tion started in the city. An amendment was eventually carried 
asking the committee for a report on the year’s working similar to 
one given in the previous year. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Berlin.—In the annual report of the Great Berlin Horse 
Railway Company, it is said in reference to the electric working of 
the street railways: the existing electric working of the street rail- 
ways first introduced in May, 1896, and extended on April 28th, and 
again on June 5th, has on the trolley section given the greatest satis- 
faction, and all the doubts and prejudices with which it was regarded 
at first have been dissipated. Tne power of despatching crowds of 
passengers by means of trailer cars has given ial satisfaction to 
the public, and it is to be hoped, in the public interest, that the use 
of trailer cars may be extended by authorities when the network is 

2-modelled. In accordance with the decision of the authorities, a 
number of sections, especially in the inner city, are to be worked by 
accumulators, which are to be charged from the trolley wire. The 
present conduit in the Lindenstrasse and in the Dennewitzplatz are 
to be done away with, and no more conduits will be constructed. 
This will obviate many difficulties in working and much blocking of 
traffic. A more important point for the future working of the lines is, 
that the authorities have directed that bogie cars shail in future be 
used. These have accommodation for 28 passengers inside ; they run 
smoother, and the resistance on curves is greatly reduced. It is 
intended to construct these bogie cars fn large numbers. 
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Berlin.—An electric tramway running east and west 
across Berlin and taking in the Leipziger Strasse, and traversing the 
Potsdamer Platz, the busiest thoroughfares in the city, was tried for 
the first time on Tuesday last week. It is intended to replace the 
horses gradually on all the urban tram lines. 


Bournemouth.—The British Electric Traction Company 
has written to the Town Clerk, stating that it is still hopeful of 
laying such a scheme for electric tramways before the Corporation as 
might be satisfactory to all concerned. The directors are taking steps 
with a view to such a scheme being formulated. 


Brighton.—Mr. Magnus Volk, who is now sole 
proprietor of the electric railway, has arranged to take the power 
necessary to run his cars from the Corporation electricity works in 
fature. 


Bristol. Although a week or 10 days ago the prospects 
of a settlement being arrived at between the Corporation of Bristol 
and the Tramway Company with regard to the adoption of electricity 
on all the existing Bristol lines and on several new ones, were distinctly 
hopefal, the position has so far changed that popularly it is described 
by one word: “deadlock.” The company (as reported in the ExEc- 
TRICAL Review last week) replied in detail to the terms submitted by 
the Bristol Sanitary Committee, accepting some, rejecting others. 
Their answer was considered at a private meeting of the Sanitary 


Committee, at which some members expressed considerable surprise - 


at the publication of the report of their electrical engineer, Mr. Fara- 
day Proctor. This report had been sharply criticised by the company, 
and its statements with regard to the cost of electric traction denied 
in the most emphatic terms. Mr. Faraday Proctor, in consequence 
of his report being challenged, gave an explanation to the Committee, 
with which the Committee were satisfied. The Committee’s decision 
on the question of terms raised two points of difficulty which at 
present there is no likelihood of settling by negotiation. The Tram- 
way Company, in addition to the Bill which will empower them to 
adopt electric traction, has a second Bill authorising extensions of the 
system in several parts of the city. The new lines would amount to 
between 7 and 8 miles in length. The Sanitary Committee required 
agreement to the following condition: ‘The date at which the Cor- 
poration’s power to purchase the power station and the proposed 
extensions will arise, to be the same as for the present horse tramways.” 
In other words, that would be rather less than 15 years hence. The 
company agreed to arrange for the power station to pass when their 
existing lines are bought, but insisted on the full term, 21 years, of 
the Tramways Act for the extensions. The Sanitary Committee 
refused to giva way, and the company talk of withdrawiag their 
Extensions Bill. The second difficulty was not foreseen, and details 
cannot be giyen about it. It appears, however, that the Sanitary 
Committee has objected to the use of the trolley system in certain 
streets in which they do not think overhead wires are permissible. 
The company contends that the overhead system—the only one they 
had contemplated—is, practically speaking, the system which holds 
the field, and that other municipal authorities have selected it. 
Should the Extension Bill be withdrawn, the company will proceed 
with the Electrical Power Bill, and will be opposed by the Corpora- 
tion. Meanwhile, several notices of Parliamentary opposition to the 
company’s Bills have been given and the Great Western and Midland 
Railway Companies are among the opponents. 


Cable Trams for Leith.—Mr. Colam, C.E., has been 
reporting tothe Town Council on the cabling of tramways, and he 
estimates the cost of the conversion of the lines and the equipment, 
with all the necessary pits and machinery in same, at about £45,000. 


Cambridge.—The directors of the Cambridge Street 
Tramways Company in their report say that they have had under 
consideration a proposal from the British Electric Traction Company 
for substituting electricity for horse traction on their system. The, 
report stated “the great majority of the public recognise the superior 
facilities afforded by electric traction, and it was proved that such 
is the development of traffic on its adoption, that horse traction has 
no chance alongside it.” 


Dublin.—The Blackrock Town Commissioners are 
supporting the Bill of the Dublin Southern District Tramways re- 
lating to the speed. 

Dundee.—The Corporation Tramway Bill (purchase and 
electric tp is being ot by the North British Railway Com- 
pany and the Caledonian Railway Company. 


Ealing.—The proposed electric tramway scheme was 
again brought up at the last District Council meeting, a member 
having a good deal to say against the overhead trolley system. In 
fact, he deprecated even the laying of tram rails when there existed 
& likelihood that electric traction would shortly be possible without 
such disfigurements. 


Finchley.—The District Council and the Hampstead 


Vestry are conferring for the purpose of opposing the electric tram- 
way scheme. 


Glasgow.—For the purpose of rendering it possible to 
use double-deckers on the Springburn electric tramway route, the 
level of Springburn Road underneath the Caledonian Railway bridge 
18 to be lowered 15 inches, at a cost of £2,280, to be paid by the 
Tramways Department. 


Hull.—The tenders for the remainder of the work in 
connection with the electric tramways, are now being discussed. 
The tenders for the supply of rails, and for hard wood, have been 
given out, also for th: electrical plant, &c. The Board of Trade have 
made an order sanctioning a loan of £150,000, repayable in 30 years, 


for the purposes of the Hull Corporation tramways, such sum to be 
apportioned as follows, namely :—Permanent way, £123,200; land 
and buildings for electric generating station, £14,800; car sheds and 
depéts, £12,000. The Corporation estimats covering the balance of 
the loan requires further consideration, and the Board’s decision 
will be communicated shortly. Tenders have bzen accepted for the 
supply of creosoted redwood stringers for tramways. 


Leeds and Bradford Light Railway.—This scheme, 
which recently formed the subject of an inquiry by the Light Rail- 
way Commissioners, was before the Leeds City Council again last 
week, and the terms of the promoters were rejected, the previous 
resolution to oppose the scheme being confirmed. 


Liverpool.—A deputation from the Tramways (special) 
Committee is going to Hamburg to inspect the working of the tram- 
ways there. 


Manchester.—The representatives of about a doz:n of 
the district councils affected by the Manchester Tramways Company's 
Bill have been conferring, with a view to arranging for opposition. 


Norwich.—The Standing Orders Committe last week 
decided that the standing orders might be dispensed with on the 
condition that the provisions relating to Tramways Nos. 2 and 3 
were struck out of the Bill of the Norwich Electric Tramways Com 
pany. 

South Staffordshire Tramways Company.—At the 
annual dinner of the employés of the South Staffordshire Tramways 
Company last week, an important statement was made by one of the 
directors, Mr. S. R. Blundstone, M.I.M.E. He stated that the com- 
pany last year was slowly but surely drifting on to the rocks, which 
meant liquidation. On one side they had £50,000 assets, and on the 
other side liabilities amounting to £73,000, but he was pleased to say 
their difficulties now seemed to have been overcome. The South 
Staffordshire Tramways Company had never paid a dividend, but at 
the next half-yearly meeting the shareholders would be asked to 
declare a dividend on the preference shares. Another important 
matter to the residents of Birmingham and Black Country districts 
was this, that it was proposed the South Staffordshire Tramway 
Company should form part of a vast overhead electric system, similar 
to those in vogue in America, and to cover a radius of 25 miles in 
Birmingham and the Black Country districts. 


Swansea.—The British Electric Traction Company 
has taken formal possession of the property of the Swansea Tram- 
ways and Improvements Company. Possession was taken on Tues- 
day last week, by Mr. Emile Garcke, the managing director of the 
Traction Company, while Mr. E. W. Ruck, a director of the Tram- 
ways Company, with Mr. Kincaid, the engineer, represented the 
former owners in the transfer. The South Wales Daily News under- 
stands that there is no intention of making any change in the local 
management, and that directly the necessary authority is obtained 
electric traction will be applied. Our contemporary remarks that the 
British Electric Traction Company has taken up tramway concerns 
in different parts of the kingdom, which involve a capital of about 
£3,000,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Delays in Australian Telegrams.—Australian papers 
recently to hand throw some light on the causes to which the inter- 
ruptions on the Australian landlines are to be attributed. Under 
date, Adelaide, January 31st, we read that ‘“‘The superintendent of 
telegraphs reports a partial telegraphic interruption on the Port 
Darwin line, owing to thunderstorms which have been raging between 
Powell's Creek and Port Darwin for the past two days. Tne line is 
also down between Perth and Roebuck Bay, all messages being sent 
via Port Darwin, adding greatly to the difficulties.” 


The Glasgow Telephone Report.—T he report of Sheriff 
Jameson on the recent telephone inquiry held at Glasgow has not yet 
been placed before the public, though there seems some probability 
of its being issued any day now. The Edinburgh Evening Dispatch 
of 4th inst. thinks that the report will be issued in the course of this 
week, and adds: ‘On one vital point the Treasury has, it is said, 
satisfied itself. It may be assumed that the report pronounced the 
existing service to be unsatisfactory, and that some recommendation 
was made in the direction of a municipal licence. It has, however, 
been ascertained that there is a Parliamentary difficulty which, as the 
Treasury authorities believe, blocks the way. A telephone licence 
could not be taken up by the Corporation without the special autho- 
rity of a Private Bill, inasmuch as the service extends beyond the 
municipal boundaries, and it is not competent for the Town Council 
to undertake any enterprise outside its own area.” 

In the House of Commons, last week, Mr. Caldwell asked the 
Secretary to the Treasury, as representing the Postmaster-General, 
if he was prepared to lay upon the table of the House the report and 
evidence taken by the Treasury Commissioner at the telephone 
inquiry in Glasgow, so that the same may be in the hands of members 
before the House goes into Committee on the Civil Service 
Estimates. In reply, Mr. Hanbury said that they had been laid on 
the table the day previous, and he would see that there was no delay. 


Landlines in the Western Soudan.—<As long ago as 
in August, 1895, we directed the attention of our readers to the 
steady progress with which the French Government landlines were 
being advanced eastward from Senegal. At that time the line was 
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on the point of reaching Bamaku, on the Upper Niger, a distance of 
some 670 miles from the town of St. Louis on the coast of Senegal. 
We learn that since then the lines have been gradually extended, 
until, at the present day, they reach Waghadugu, which lies in the 
hinterland cf the Gold Coast; a distance of 1,200 miles from St. 
Louis. We aleo learn that, running inland from Wydah northward 
through Dahomey, the line has reached the town of Pama, a distance 
of 360 miles; the gap now remaining between Waghadugu and Pama 
is about 170 miles, and when the junction is effected it will 
be possible to telegraph from the Bight of Benin to the Senegal 
coast by landline, a distance of 1,750 miles, by French landlines. 
We are glad to notice that the necessity of a system of landlines 
on the Lower Niger has been recognised by the British Govern- 
ment, and that it is proposed, at a cost of some £25,000, to effect 
communication with the Lower Niger through the districts to the 
north of Lagos and Forcados, the report running as follows: “ It has 
been found necessary to incur special expenditure for the adminie- 
tration and defence of the northern territories of the Gold Coast 
Protectorate, and as the~:Colonial revenues are insufficient to meet 
such expenditure, the Imperial Government has agreed to give im- 
mediate assistance to the colony. The Imperial Government has 
undertaken to bear the cost-of constructing a line of telegraphs from 
Lagos to Saka and Ogbomostro, thence to the Niger, and down the 
river to Forcados.” A provision of £10,000 is asked for, to cover the 
cost of that portion of the line witbin the jurisdiction of the Colony 
of Lagos, which, it is believed, will be completed this year. 

The Privacy of Telegrams —Speaking in the Commons 
last week on the question of the greater privacy of telegrams, 
Mr. Hanbury said the way in which telegraph offices were now 
arranged for the reception of telegrams was the result of long 
practice and experience, and the Postmaster-General thought they 
were on the whole conducive to the convenience of the public. 
Special inquiry would bs made as to whether any further precautions 
were necessary. 

Cable Interruption.—Amazon Company’s cable beyond 
Obidos down March 9th, 1898. 


The Telegraph Estimates. — The estimates for the 
Civil Services and Revenue Departments for the year ending March 


31st, 1899, were issued last week. Under the Foreign and Colonial 


services the estimate for subsidies to telegraph companies has risen 
by £8,000 in consequence of the new subsidy to the Direct West 
India Cable Company in respect of the cable from Bermuda to 
Jamaica. In the Revenue Department, under “Post Office Tele- 
graphs,” a net increase is shown of £181,645 in addition to the sum 
of £28,800 voted asa supplementary grant last session. The grant 
for Post Office Telegraphs in 1897-98 was £3,182,990, and the total 
— for 1898-99 is £3,364,635, showing the increase of £181,645 
as above. 


The Telephone Service.—A deputation from the Belfast 
Merchants and Manufacturers’ Association laid the question of 
municipal telephony before the City Council last week. The matter 
was referred to the Law and Improvement Committee for immediate 
consideration. 

The Norwich Town Council has-decided to petition the Postmaster- 
General for a municipal telephone license. 

The Eastbourne Chamber of Commerce has passed a resolution in 
favour of municipal telephony. 

A proposal to refuse to enter into negotiations with the National 
Telephone Company on the question of underground wires, was 
before the City Council last week. 

The new Mutual Telephone Syndicate is still engaged communi- 
cating with various districts and towns in the provinces, endeavour- 
ing to get them to approve the principle of cies competition. 
In some places the syndicate is receiving support. 


CONTRACTS OPEN. 
Belgium.—April 1st. The Municipal Authorities of 


Seraing are inviting tenders for the concession for the supply of 
electrical energy in the town for public and private lighting purposes 
during a period of 30 years. Particulars may be had from, and 
tenders to be sent to, the College des Bourgmestre et Echevins, 
Seraing, Belgium. 

Bengal.—According to Daily Tenders the Bengal-Nagpur 
Railway Company wants tenders for the supply and erection of elec- 
tric er for the bridges on the Bengal-Nagpore Railway over 
the Mahanadi River. Further particulars from the Superintending 
Engineer, Southern Division, Bengal-Nagpore Railway, Cuttack. 

Berlin.—March 15th. The Municipal Traffic Deputation 
of the Town Council has opened a competition for the construction 
of several new electric tramways in that city. Exhaustive details 
concerning this project are contained in the Elektrotechnische Zeit- 
schrift of the 18th inst., which mentions a will be received 
by —e Verkehrsdeputation us III, Berlin, by 


Bla: Kpool.— March 22nd. The Corporation wants tenders 
for a tubular boiler, superheaters, condensers, rectifiers, boosters, 
transformers, lead-covered cables, arc lamps and pillars. Borough 
electrical engineer, Mr. R. ©. Quin. See our “ Official Notices” 
February 25th. 

Darwen.—March 28th. The Corporation wants tenders 
for the supply of steam engine and apenas piping, accumulators, 
Serre lamps, pillars, &c. See our “ Official Notices ” 

w 


Denmark.—March 12th. Tenders are being invited for 
the supply of the engines, os, accumulators, &c., required in 
pete with the new central station at Frederiksberg, near Copen- 
hagen. Tenders to be sent to the Frederiksberg Sporveis-og 
Electricitets Aktieselskab, Gammel Kongerie, 140, 
from whom particulars may be obtained. 

Derby.—March 24th. The Corporation wants tenders 
for the electric wiring of the Lunatic Asylum and premises at Row- 
ditch. See our “ Official Notices” March 4th. 


Devizes.—March 21st. Tenders are wanted for the 
supply and delivery of two 40 kw. continuous current belt-driven 
dynamos for the Wilts County Asylum, Deviz2s. Engineers, Messrs. 
Massey & Allpress, 25, Queen Anne’s Gate, Westminster. See our 
“ Official Notices” March 4th. 

Edinburgh.—The City Council is inviting tenders for a 
host of stores and sundry articles. Among the items are “ electric 
lighting materiale for the Powderhall destructor,” and “ upholdin 
of electric light installations.” Particulars, &c, from the electri 
engineer, Dewar Place. 

Edinbargh.—March 22nd. The Council wants tenders 
for the additions and extensions to the electric lighting at the City 
Chambers. See our “ Official Notices ” this week for particulars. 


France.—March 81st. Tenders are being invited by the 
Municipal Authorities of Saint Chamond (Loire) for the concession 
for the lighting of the public streets of the town, either by gas or 
electricity. Particulars from, and tenders to be sent to, La Mairie de 
Saint Chamond (Loire). 

Leyton.—April 4th. The District Council wants t2nders 
for the supply of two dynamos, one transformer, two gas engines and 


“ connections, and switchboards for extension of the el2ctricity works. 


Electrical engineer, Mr. H. C. Bishop. 


Manchester.—March 15th. The Great Central Railway 
Company (M. 8. & L.) wants tenders forthe supply of various materials 
and stores during 12 months ending April 30th, 1899. Among the items 
are asbestos packing, brass sheet and tubing, electrical materials, 
India-rubber, tin and zinc sheets, wire, &<. Particulars from Mr. 
A. W. Longden, storekeeper, at Junction Street Mills, London Road, 
Manchester. 

Plymouth.—March 23rd. The Corporation wants tenders 
for the supply of alternating current meters for the year ending 
March Slst, 1899. Particulars from Mr. J. H. Rider, Borough elec- 
trical engineer, East Street, Plymouth. 


Roumania.—March 15th. Tenders are being invited 
by the General Direction of the Roumanian Post and Telegraphs in 
Bucharest for the supply of 56,000 metres of galvanised iron and 
steel wire. 

Southgate.—March 14th. The District Council wants 
tenders for an installation of electrical communication for fire brigade 

sey Surveyor, Mr. CO. G. Lawson. See our “‘ Official Notices” 

arch 4‘h. 


Spain.—March 21st. The Municipal Authorities of 
Santona (province of Santander) are inviting tenders for the con- 
cession for the electric lighting of the public streets of the town 
during a period of 20 years. Tenders to bs sent to El Secretario del 
Ayuntamiento de Santona (Sautander) from whence full particulars 
may be obtained. 


Switzerland.—April 30th. Plans and estimates are 
being invited, says the Contract Recorder, by the Government 
authorities of Fribourg, Switzarland, until April 30th next, for a 

rojected electricity generating station to be established at Hauterine. 
Wolor-ssiee is to be utilised, and the station will have a capacity of 
about 6,000 H.P. A premium of £120 will be awarded to the three 
schemes submitted which are considered to b2 the best. Plans and 
estimates are to be sent to the Department des Travaux Publics, 
Fribourg, Switzerland, from whence full particulars of the competition 
may be obtained. 

The War Office—April 27th. The Secretary of State 
for War is prepared to receive offers, competitive designs and specifi- 
cations for the supply of portable electric search light apparatus. 
Particulars from the Director of Army Contracts, War ice, Pall 
Mall, 8.W. See our “ Official Notices” February 4th. 


Victoria.—March 21st. The Telegraph Department of 
the Victorian Government Railways is inviting tenders for the supply 
of alternating current transformers and one main switchboard. 
Tenders to the Telegraph Superintendent’s Office, Spencer Street, 
Melbourne. 

Victoria.—June 24th. The Council: of the cty of 
Hawthorne (Colony of Victoria, Australia) is inviting tenders for 
the supply and erection of buildings, boilers, engines, dynamos, 
transformers, mains, meters, arc lamps, poles; also running the plant 
for three years. Sze our “ Official Notices ” for particulars. 

Wallasey.—March 17th. The District Council wants 
tenders for the supply of engine, alternator, exciter, two Lancashire 
and one water-tube boilers, and condensing apparatus. Engineer, 
Mr. J. H. Crowther. See “ Official Notices” February 11th. 

Watford.—March 16th. The District Council wants 
tenders for the supply and erection of various plant for the electric 
lighting of the district. For details of the seven sections see our 
“ Official Notices” February 11th. Mr. W.C. OC. Hawtayne, consulting 
engineer, 
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THE MANUFACTURE OF ELECTRO- 
CHEMICAL PRODUCTS. 


THERE has been always more or less mystery associated with 
the electro-chemical industries, and probably the difficulty 
of penetrating into the inner recesses of such processes has 
been to some extent responsible for much of the legendary 
lore that has gathered round them. Occasionally the corner 
of the veil has been lifted, and one has been permitted to 
gaze upon what after all has been neither very mysterious 
nor especially wonder- 
fal; but, speaking 


of a process secret, there is always more difficulty in dealing 
with supposed infringers. 

It is hardly necessary to say that electricity in many 
chemical processes has proved to be invaluable, and that this 
application of electricity is destined to be one of the most 
fruitful, is strikingly shown by the rapid development of the 
electro-chemical industry. Although considerable commercial 
success has been achieved in the use of electro-chemical pro- 
ceases, they, at any rate in their initiatory stages, call for 
extraordinary care; they may be, and no doubt when com- 
pared with older methods, are delightfully simple, but unless 

some regard be paid 
to the economical 


generally, it is as 
difficult for a stranger 
to enter the gates of 
electro-chemical works 
as it is for an explorer 
to reach the City of 
Lhasea. With one or 
two conspicuous ex- 
ceptions, there have 
been no places so 
jealously guarded from 
the inquisitive eye as 
copper depositing 
works. So rigorous 
are the rules in one 
well-known manufac- 
tory, that if it is 
necessary to introduce 
an outsider into the 
works for repairing 
plant or other specific 
purpose, he is usually 
conducted blindfolded 
to the spot where his 
services are required; yet the quality of the electro- 
lytic copper produced at these works is not higher than 
that deposited in p'aces where less secrecy prevails. With the 
migration of officials and workmen, and occasionally from 


Fi} 


CHLORATE OF PotasH Puant. 


apportioning of the 
electric current for the 
necessary function of 
electrolysis, it is not 
difficult to realise that 
the process might prove 
an expensive one. The 
whole basis of the 
electro-chemical indus- 
try is that electricity 
offers a cheaper means 
of obtaining certain 
products than can be 
obtained by ordinary 
chemical methods ; but 
the operations necessi- 
tate the continuous 
running of electrical 
machinery, and even 
with the most eco- 
nomical engines, the 
amount of coal burnt 
per’ annum, even in 
works of mo lerate out- 
put, must be considerable. As Mr. Andreoli pointed 
out in these columns some years ago, ‘electrolytic works 
ought to be established in districts where coal and 
salt are cheap, and this is a necessary condition of the 


View or Encine Room. 


other causes, it would seem almost impossible to kee any 
chemical or electrical processes completely concealed. There 
may be certain details of plant or process that it is desirable 
to keep within the four walls of the place where they have 
been evolved, but we do not think that there is much to be 
gained from a complete seclusion. Moreover, we think that 
where persistent attempts have been made to keep the details 


possibility of the competition of electrolysis with the chemi- 


-cal production of chlorine and caustic soda. It can, we 


suppose, be said of almost all the electro-chemical companies 
in this country, that they have settled in districts that are 
contiguous if not actually in the coal fields, and where salt 
is at the same time abundant. 
It is not proposed in this article:to deal generally with the 
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subject of electro-chemical production of chemicals, but 
rather to give an account of the methods adopted in one 
well-known works for the manufacture of caustic soda, 


bleaching powder, 
and chlorate of 
potash. The Electro- 
Chemical Company, 
of St. Heien’s, have 
been courteous enough 


tocomply withourre- .. © 


uest to inspect their 
and the 
various processes in 
operation. There are 
some details connected 
with the works that 


the company has been . 


compelled to withhold 
from us, but in spite 
of that there is 
probably consider- 
able interest attach- 
ing to the following 
descriptions and illus- 
trations. 

In 1892 we drew 
attention in these 
columns to the estab- 


oF SwItTCcHBOARD. 


used to a great extent in the various processes of bleaching, 
and chlorate of potash which forms the third branch, consti- 
tutes a very important part of modern explosives. The 


production of these 
byan electro-chemical 
process is compara- 
tively simple. Re- 
duced to its elemental 
form, it is practically 
the decomposition of 
salt by means of elec- 


- tric current which 


gives chlorine gas at 
the anodes ; the solu- 
tion becomes gradu- 
ally weaker in salt and 
stronger in alkali, 
and forms caustic 
soda. “To be a little 
more precise, we may 


-say that salt is 


first dissolved in 
what is known as the 
brine house. It is 
placed with water in 
a tank, in which it 
is agitated by 
mechanical stirrers 


lishment of works at Snodland, in Kent, for the pur- "until it has reached the requisite- strength. The next 


se of demonstrating the production of caustic soda and 


operation is to run off the brine thus formed into 


leach by means of electrolysis. The process was known settling tanks. The liquid being eventua'ly drawn 


as that of . Holland 
and Richardson, 
and it may be 
reasonably conceived 
that a considerable 
measure of success 
attended the Snod- 
land experiments, for 
sometime afterwards 
the Electro-Chemical 
Company was formed 
to work the system 
on a commercial 
scale at St. Helen’s, 
Lancashire. It is 
hardly necessary to 
say that this town 
forms practically the 
centre of the electro- 
chemical industry, it 
being in close prox- 
imity to the coal 
pits and within a 
short distance of 
Cheshire, from 
whence salt is pro- 
cured, which is, of 
course, the basis of 
the electro-chemical 
products manufac- 


tured here. The . 


site upon which 
the electrical com- 
pany’s works are 
erected seems to 
be an eminently 
suitable one, judg- 
ing by the facilities 
of transport fur- 
nished by the ad- 
joining mineral line 
of the London and 
North-Western Rail- 
way Company. The 
works are connected 
by sidings to this line, 


while a portion is bounded by the St. Helen’s and Mersey Canal. 

The three principal products have been already alluded to. 
The caustic soda is very extensively used in the manufacture 
of paper and soap, the chloride of lime (bleaching powder) is 


ELEcTROLYTIC Tanks. 


- 


off into a final 
settling tank placed 
at a higher level. 
From this level the 
decomposing tanks 
are supplied with 


- brine as required, the 


feeding of the tanks 
being a very 
simple operation, per- 
mitting each and 


. every cell to be fed 


by merely turning on 
a few taps. The de- 
composing cells next 
merit our attention, 
and a glance at one of 
the illustrations will 
give a rough idea of 
the size of this plant. 
The cells are in 
what is known as 
the tank house, and 
are arranged in 
tiers. The tanks are 
20 feet long x 3 feet 
wide and 1 foot 3 
inches deep, and are 
divided into 16 cells. 
The anodes take the 
form of irregular 
blocks of carbon 
embedded on a 
lead strip, which 
is fixed in‘an earthen- 
ware box, as shown 
in the illustration. 
The anode box is 
inverted in the cell, 
but does not quite 
reach the bottom, thus 
permitting the liquid 
to circulate freely in- 
side. A simple 
wrought-iron grid 
formsthe cathode. As 


the current enters the cell chlorine gas is given off in the 
anode chamber, and the solution, after decomposition, becomes, 
as we have said, stronger.in alkali and weaker in salt. 
In order to maintain: the solution at the -requisite strength, 
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brine is fed into the tanks, and after a period a certain 
percentage of alkali is reached, and the solution becomes, 
to all intents and purposes, caustic soda. The hydro- 
gen which is formed passes off into the atmosphere, the 
construction of the tank house permitting air to pass through 
freely. Having now obtained, by electrolytic methods, chlo- 
rine gas and caustic soda, the next step is to conduct them 
from the tanks for 
treatment. The 
chlorine gas, as it is 
given off, passes 
through a port hole 
into a closed con- 
duit running the 
whole length of the 
tank, this conduit 
being connected ‘o 
an earthenware main 
which runs from the 
tank house to the 
bleaching chambers 
and to the chlorate of 
potash plant. The use 
of the chlorine gas, to 
which we shall draw 
attention first, is 
in the making of 
chloride of lime. 
Lime first 
pared, and after bein 

well riddled is pt 
upon the floors of 
bleaching chambers to 
a depth of about 6 inches; in order to present a 
greater surface it is arranged in furrows. There are 
five bleaching chambers, which are shown in one of the 
illustrations; the dimensions of each being 80 feet by 30 feet, 
and 5 feet 6 inches in height. When the lime has been spread 
upon the floor, the doors are sealed, and the chamber made 


Caustic Sopa Prant. 


difficulties arising from the formation of CO, do not trouble 
them, they have no difficulty whatever in maintaining their 
bleaching powder at market strength. . The next operation 
in which the chlorine gas figures is in the manufacture of 
chlorate of potash. In, this case the chlorine is passed 
over milk of lime in absorbers, and the calcium of chlorate 
formed is run off and settled. The clear liquor is concentrated 
in pote, to 60° t waddle, 
chloride of potassium 
is then put in; 
from this potassium 
chlorate is obtained, 

ns. Crude crystals 
the mother liquor 
being drawn off, the 
crude crystals are re- 
dissolved by steam. 
This is run into lead 
coolers for final crys- 
tallisation; then comes 
the washing and dry- 
ing process, and the 
chlorate of potash is 
ready for market. One 
of the illustrations 
shows an exterior view 
of the chlorate of 
potash p!ant. 

The second product 
of the electrolytic pro- 
cess, Viz., the caustic 
soda, is ran off into large tanks in the caustic soda shed. 
There is a certain percentage of salt present in the 
solution when it has left the decomposing tanks, and the fluid 
is treated to a kind of preliminary evaporation process, in 
which the salt is precipitated and removed. The method of 
removing the salt is the employment of a revolving frame, 


View oF SwITCHBOARD AND DyNaMOS BEFORE ERECTION. 


air-tight in every way. The chlorine gas is then admitted _ 
into the chamber through connections in the roof. After the - 


chlorine has acted upon the lime for some four or five days, 
there is formed chloride of lime, which is known commercially 
as bleaching powder, the strength of which varies from 35 to 
37 per cent. of available chlorine. When this stage has 
been reached, the chloride of lime is discharged through shoots 
in the floor of the chambers into'casks, and is then packed. 
It is claimed by the ‘Electro-Chemical' Company that as the 


“ aid 


shown in one of the illustrations, which practically shovels out 
the salt from the bottom of the ae tank. This salt is 
re-dissolved and used over again in the electrolytic tanks. 
In the caustic soda shed are 14 concentrating pots in which 
the solution is finally treated. Each pot has a furnace 
underneath, and in these the caustic soda is evaporated 
down to the required density and becomes ordinary 
commercial caustic of varying. degrees of strength, 
according to requirements, the principal demand being for 
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caustic having a strength of 70 per cent. The caustic, 
while in a flaid state, is run off into iron drums, in 
which it immediately solidifies. 

That is practically a rough account of the chemical 
process. Turning from this to the generating plant, 
we find what is un- 
doubtedly a very 


drawn from the condenser by the air pump, returns to the 
canal by its own gravitation. 

The present working steam: pressure is 135 Ibs. per square 
icch, for which pressure the engines have been constructed. 
The engine house has been designed for five engines, of which 

three are at work, and 
a fourth on order, but 


interesting section of 
the - Electro-Chemical 
Company’s works. 
The steam raising 

lant consists of 10 

ancashire boilers by 
Beeley & Oo, of 
Hyde, which are 
constructed to work 
at 160 lbs. pres- 
sure. 

The engines have 
been made by Yates 
and Thom, and are 
excellent specimens 
of the marine type. 
They vertical, 
inverted, compound, 
condensing, with 
cylinders 22) inches 
and 46 inches dia- 
meter, 4 feet stroke, 
of very strong con- 
straction; the cy- 


linders are jacketted 


in the bodies, and 
fitted with Corliss 
valve gear through- 
out, the valves and 
passages being con- 
structed to give the 
minimum amount of 
clearance; the steam 
valves of both 
cylinders are fitted 
with Yates & Thom’s — 
patented release 
motion, the point of 
cut off in the high 
pressure cylinder 
being controlled by 
a high speed governor 
driven by wheels from 
the crank shaft, and 
fitted with knock-off 
motion to stop the 
engine in case of 
accident or racing, 
the point of cut off 
in the low pressure 
cylinder is adjustable 
by hand whilst the 
engine is running. 
The cylinders are 
placed side by side 
with cranks at 
right angles, the fly- 
rope pulley wheel, 21 
feet diameter, being 
placed between them; 
the dynamo is driven 
from the periphery 
of the pulley by 
26 ropes, each 1} 
inches diameter. 


there is still ample 
room left for the ar- 
rapgement of addi- 
tional plant. On 
August 25th last, 
‘No. 2 engine was 
tested for steam cor 
sumption, and this, 
as measured by the 
actual amount of 
feed-water pumped 
into the boilers, 
worked out to 14 
lbs. of steam per 
horse-power per hour 
throughout the test, 
which lasted six 
hours. Daring this 
test the average in- 
dicated horse-power of 
the engine was 711°35. 
~ Thedynamos, which 
are of a special 
type, built by 
Messrs. P. R. Jackson 
and Co. of Man- 
chester, with Sayer’s 
winding?r, are 
arranged in paire, the 
engine driving on to 
a shaft connecting 
the two machines 
together. They each 
develop 1,250 am- 
peres at 180 volts 
when driven at 400 
revolutions. The 
pedestals of the 
machines are of the 
self-oiling type, and 
are fitted with anti- 
friction metal of a 
special brand. The 
armature shafts are of 
mild steel, with solid 
flange couplings on 
the pulley shaft. End 
play is taken up by 
the collars in the 
centre of the pedestals 
on either side of the 
pulley. The armature 
core plates are of 
Swedish iron, and are 
insulated from one 
another with copal 
varnish which is 
applied evenly 
through the medium 
of a pneumatic 
sprayer, The core 
plates are held firmly 
on the shaft by keys 
and heavy end-plates, 
and the interior of 


The crank shaft Swe View or Enaine. the core ventilated 


and crank pins 

are of steel, with 

large bearing surfaces suitable for continuous running. 
The air pump and condenser are placed behind the low 

pressure cylinder on the floor of the engine house, the ait 

pump being worked by levers from the low pressure cross 

head ; the injection water is taken from the canal, and the 

hot well is placed at such a level that the water, atter being 


by means of longi- 

tudinal channels 
provided along the interior of the discs. The main 
armature bars are of solid copper, and are first insulated 
with unbleached tape of good quality, and then varnished 
with a special composition. They are afterwards insulated 
with mica cloth, and finally protected all round with thin 
strips of well seasoned mahogany. It is claimed that 
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this insulation has effectually withstood the injurious 
effects of chlorine gas, though probably only traces of this 
reach the engine room. The pole pieces and field magnet 
castings are of Messrs. Jackson’s special mild steel of 
their own manufacture. The top and bottom halves of 
these castings have been designed to provide for Sayers’s 


Anopg# Box SHowina ABRANGEMENT OF CaBBONS. 


auxiliary poles, and at the same time to reduce the number 
of joints. The lateral position of the field megaets, which, 
together with the pedestals, are insulated from the bed 
late with thick zinc blocks, can be adjasted at will 
y set screws. The switch gear, which has been built under 
Mr. Slat2r Lewis’s patents, is of the simplest possible 
character, and is worked by a system of railway levers, a 
long and quick break being provided by this means. The 


NOTES. 


London Electric Omnibus Company, Limited.—The 
report of the committee of this company, which can be seen 
in our City pages, forms pretty reading,-and the practical 
test which Mr. Spagnoletti considers mo:t encouraging and 
very satisfactory only goes to show he must be very easily 
satisfied. Mr. J. Elliott Condict, too, boasts of the satis- 
factory nature of last month’s test, because, forsooth, they 
were able to find the exact amount of voltage and the number 
of amperes used! Can it be possible that these figures have 
never been ascertained previously ? The results obtained with 
the 26-passenger "bus, carrying, however, only 17, have been 
submitted to us, and bri-fly stated are as follows:— 
The vehicle ran from Trafalgar Square to Hammer- 
smith Broadway, and back to Whitehall, a distance 
of 14 miles, in 1} hours, inclusive of a 17 minutes’ 
wait at Hammersmith. The day was perfectly dry, the roads 
clean, and with one exception, viz.:—Haymarktt, the route 
to Hammersmith is fairly level. The return was made on a 
road ttill more favourable for the ’bus, but had the day been 


Szction anp Enp. 


distribution is accomplished throagh a bare stranded cable, 
and an interesting feature about it is that there are no joints 
at places where branches of the mains are taken, the method 
adopted being rg to untwist a strand. 

The generating plant is arranged in a lofty well-arranged 
building, shown in one of the illustrations, which has been 
prepared from a photograph lent by Messrs. Jackson. 


CONTRACTS CLOSED. 


Belfast.—The Corporation last week confirmed the Electric 
Committee's acceptance of the tender of Messrs. T. Parker, Limited, 
to supply by October next an additional 200-kw. steam dynamo for 
lighting and traction at £2,646. The reference of the electric traction 
matter to a committee for investigation was also approved. 


Brighton.—For the supply of dynamos, motors, switch- 
boards and wiring work for tbe Municipal School of Science and 
Technology, the contract has been given to Messrs. Warburg and 
Dymond at £481. 


Hammersmith.—The Vestry last week accepted a 
tender from Messrs. Ferranti for supply, &c., of new switchboard 
for electric lighting extensions at acost of £473, and gave a contract to 
Messrs. Babcock & Wilcox for boilers ata cost of £1,060. Messrs. 
yy will also alter panels on the present switchboard at a cost 


Italy.—La Societa Italiana di Elettricita, Sist2ma Cruto, 
of Turin, has secured the contract for the supply of the incandescent 
lamps and lampholders required by the torpedo and electrical 
material department of the Navy Yard at Spezzia. 


Shoreditch —The Vestry has entered into a contract 
with the British Insulated Wire Company for laying about 2,000 
yards of conduit for electric lighting mains, at 9s. 8d. for three-way 
and 8s, 6d. for two-way conduits, these prices including excavating 
and reinstating the street, and supplying material. 


wet, with greasy streets, it is doubtful whether it would have 
reached home without assistance. Readings of current and 
voltage were taken every 5 minutes, the amperes averaging 39 
and the volts 230, or an average of 12 horse-power electrical. 
It is stated that at the end of the run enough electrical 
energy remained in the batt2ry for 11 miles further; but we 
need not, at the moment, consider this. The question is, 
whether there is not a great loss of electrical energy some- 
where. 18,000 watt-hours taken from the battery during a 
trip of 1} hours means 9 units per hour, and when we take 
int? consideration the loss between the terminals of the 
charging dynamo and the battery, it appears to point to the 
fact that radical changes are required, both in the technical 
and managerial departments of this company before com- 
mercial success is likely to be assured, or the horse-drawn "bus 
become a thing of the past. Can it be that motor and gearing 
are both inefficient; if this is s0, no battery, however good, 
can show to much advantage; but the claims made for the 
Sola accumulator have certainly yet to be verified. 


Secondary Battery Testing.—A correspondent calls 
our attention toa description of the Lamina accumulator in 
a recent issue of the New York Electrical Engineer,in which 
is published an abstract from a report made by Prof. 
8. P. Thompson. “The 14 watt-hours p2r pound weight 
(gross) of the cell,” says the writer, “has b2en obtained by 
a particular method of testing and calculating out the 
results. The Lamina people themselves claim only 9 watt- 
hours for their best cells of large siz2.” The sooner experts 
adopt some uniform method of testing accumulators the 
sooner will the various types on the market be properly 
comparable amongst themselves. 
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New York Electrical Society.—An interesting sequel 
to the reading of Mr. Dana Greene’s paper on “ The 
Relations between the Customer, Engineer, and the Elec- 
trical Manufacturer,” is the passing of the following 
resolution by the New York Electrical Society, before which 
the paper was read :— 

Resolved.—That in view of the excellent suggestions and recom- 

mendations on standardising apparatus embodied in Mr. S. D. Greene’s 
paper, the Society hereby expresses its approval of efforts in that 
direction, and invites the American Institute of Electrical Engineers 
to consider some comprehensive plan for such standardisation of 
American apparatus for electric light and power. 
The Society, which appears to be a very energetic one, de- 
sirous of bringing the “ public into more intimate relations 
with the scientific aspect of all classes of electrical work,” 
will have a booth and rendezvous for its members and friends 
at the electrical exhibition which isto be held at Madison 
Square Garden in May. The exhibition will last a month, 
and it is proposed to make it surpass anything of the kind 
ever done in New York. The Society has received a grant 
from the exhibit‘on authorities for its educational work. 
The Electrical Socicty is anxious to put itself prominently 
before the public, and to show that, though the oldest electrical 
body in America, it is not tuffering from senile decay, but 
has yet much energy left. Before the Society, on February 
11th, Mr. Joseph Wetzler gave an illustrated paper on 
“ Electricity Direct from Coal.” A discussion followed. 


The American Eagle.—Some eagles recently alighted 
on an electric transmission line in California, and in 
consequence nothing was left of them but one skull, four 
feet, and part of legs. The talons were clutched tightly to 
the line wires. Not a vestige of the bodies or feathers of 
either bird, nor the head of one of them, could be found. 
The Journal of Electricity recently gave a gruesome sketch 
of the remains. The circumstances are as follow:—The 
generating plant of the San Joaquin Electric Company, of 
Fresno, Cal., was one day pumping 10,000 volts serenely into 
the transmission line, when suddenly one of the circuits de- 
veloped a dead short circuit, with the almost instantaneous 
open-circuiting and grounding of the two legs of the circuit, 
which were on the upper crows arm. This, of course, inter- 
rupted the service in Fresno, and the ground thus thrown on 
was £0 severe, that it became impossible to burn it ont. Aft r 


a few minutes’ delay the service was resumed over the second . 


transmission line, which had remained uninjured. Linesmen 
were sent out at once to ascertain the cause of the trouble 
and repair the broken circuit, and after having gone over 
nearly 30 miles of line, they reached a mountain top about 
five miles from the power house, where the break was dis- 
covered, also the eagles’ remains. A specimen was found 
which shows the terrific heat of the electric arc. The soil 
along the pole line at the place indicated consists of pure 
granitic sand, which, wherever the wire touched the ground, 
had become melted into glass, and even a piece of quartz had 
been fused and run in together with the glass. The circum- 
stance of the accident suggests a theory for it, as evidently 
the two eagles alighted on different legs of the three-phase 
circuit, within close proximity to each other; that they 
actually came into contact, and in so doing, formed a short 
circuit, which not only incinerated the eagles, but threw the 
wires into short circuit, and burned them off. 


Engineering Strike.—The me press says that 
last week Messrs. Tangye forwarded a cheque for 
£500 to the Engineers’ Federation of Masters, and one 
of similar amount to the Men’s Association, to help 
to cover the loss incurred in the recent strike. The 
Masters’ Federation have returmed the cheque, on the ground 
that Messrs. Tangye would give them no assistance during 
the struggle. The federated firms in Birmingham hope to 
contribute a cheque of the same amount. 

It is also stated that trouble has arisen at the Hull 
Engineering Works. The employers proposed to overtake 
the arrears of work by starting night shifts, and the men 
demanded pay at the rate of a day and a half, whereas the 
employers would only consent to a day and a quarter. Last 
night a number of the men at various establishments 
declined to accept the employers’ terms, and this morning 
the employers refused to allow them to start again. 


Annual Dinner.—The annual dinner of the London 
Electric Supply Corporation’s engineers, past and present, 
was held in the Hotel Florence, Rupert Street, Piccadilly, 
on Tuesday evening, the Ist inst. Among those present 
were Mr. P. Walter D’Alton, Messrs. S. Z. de Ferranti, G. 
W. Partridge, H. W. Kolle, C. 8. V. Clirehugh, Reginald P. 
Wilson, J. K. Stothert, G. K. B. Elphinstone, Henty, A. 
M. Billington, McDougall, and J. Hardie McLean. After 
dinner, to which some two dozen sat down, Mr. Ferranti 
proposed “ Success to the London Electric Supply Corpora- 
tion,” coupling with the toast the nameof Mr. D’Alton. He 
regretted the absence of Mr. C. P. Sparkes, who had been 
associated with the undertaking from the first until his 
retirement a few years ago, and who had rendered signal 
service in the initiation of the system. He was pleased to 
see the success which had attended the undertaking. Being 
the pioneer system of supplying vast areas from one centre, 
it had to pass through a trying period inseparable from a 
pioneering concern of such magnitude. It had at last emerged 
triumphant, and this was no doubt a source of gratification 
to them all. Our American cousins had acknowledged the 
correctness of the principle, and were in some cases even 
closing their present stations and establishing one centre of 
generation for each city. He had much pleasure in giving 
the toast of “Success to the London Electric Supply Corpora- 
tion,” and in coupling with it the name.f Mr. D’Alton, its 
capable engineer, who had by his untiring energy and care- 
ful management, assisted by an efficient staff, contributed 
materially to its success. Mr. Walter P. D’Alton in a few 
appropriate words acknowledged the compliment to himself 
and staff, and confidently spoke of the continued success of 
the corporation. Mr. Kolle replied to the toast of “The 
Engineers of the Past,” and in a happy speech recalled some 
incidents peculiar to central station engineers of the early 
days, which one can afford to laugh at after a period of 10 
years, but which were regarded in quite another light at the 
time. Contributions to the enjoyment of the evening were 
supplied by Mr. Elphinstone in his screamingly-funny 
stories told in native dialects, by Mr. Partridge with 
his banjo and his song, “ Wait till the fogs roll by,” and by 
Messrs. Wilson, Kolle, Stothert, and Hardie McLean, in 
songs of a more or less varied character. 


Electric Pamping Plant in Collieries.—An electric 
pumping plant, recently installed at the collieries of the 
Delaware, Lockawanna and Western Railroad Company at 
Bellvue, Pa., differs somewhat from the type common for 
this class of work. The usual design followed consists of a 
three-throw pump with plungers driven by cranks placed at 
120° from one another. In the present case, double-acting 
ram pumps, having plungers in front and behind, the latter 
coupled by outside rods to the cross-head, are used, and there 
are two sets of such pumps side by side, each 10 inches 
diameter x 15 inches stroke, so that im all there are four 

irs, and these driving cranks are set at 90°. The motor 
is of the four-pole type, with carbon brushes, and allow of a 
variation from no load to overload without movement of the 
brushes. The work done is 800 gallons per minute against 
150 feet head, about 36 actual H.P. in the water, the rated 
capacity of the motor being 50 H.P. The plant was built 
by the General Electric Company at Schenectady, N.Y. 


The Royal Society.—The following papers were down 
for reading yerterday afternoon:—(1) “On the Rotation of 
Plane of Polarisation of Electric Waves by a Twisted Struc- 
ture.” (2) “On the Production of a‘ Dark Cross’ in the 
Field of Electro-Magnetic Radiation,” by Prof. J. C. Bose. 
“ An Extension of Maxwell’s Electro-Magnetic Theory of 
Light to include Dispersion, Metallic Reflection, and Allied 
Phenomena,” by E. Edser. “On the Relative Retardation 
between the Components of a Stream of Light Produced by 
the Passage of the Stream through a Crystalline Plate, Cut 
in any Direction with Respect to the Faces of the Crystal,” 
by J. Walker. “On the Relation bitween the Diurnal 
Range of Magnetic Declination and Horizontal Force, and 
the Period of Solar Spot Frequ- +,” by W. Ellis. 


Correction.—On page 288 of our last issue, first column 
fourth line, 500 volts should read 5,000. 
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Removing Rust from Iron Electrically.—A very 
simple and effective way of cleaning rusted iron articles, no 
matter how badly they are rusted, consists, according to Carl 
Hering in the Electrical World, in attaching a piece of ordi- 
nary zinc to the articles, and then letting them lie in water 
to which a little sulphuric acid is added. They should be 
left immersed for several days, or a week, until the rust has 
entirely disappeared, the time depending on how deeply they 
were rusted. If there is much rust a little sulpburic acid 
should be added occasionally. The essential part of the 
process is that the zinc must be in good electrical contact 
with the iron; a good way is to twist an iron wire tightly 
around the object and connect this with the zinc, for which 
a remnant of a battery zinc is suitable, as it has a binding 
post. Besides the simplicity of this process, it has the great 
advantage that the iron itself is not attacked in the least as 
long as the zinc is in good electrical contact with it. When 
there is only a little rust, a galvanised iron wire wrapped 
around the object will take the place of the zinc, provided 
the acid is not too strong. The articles will come out a dark 
grey or black colour, and should then be washed thoroughly 
and oiled. The method is specially applicable to objects 
with sharp corners or edges, or to files and other articles on 
which buffing wheels onght not to be used. The rusted iron 
and the zinc make a short circuited battery, the action of 
which reduces the rust back to iron, this action continuin 
as long as any rust is left. : 


Researches in Magnetism and Diamagnetism.—At 
the Royal Institution on Thursday, last week, Prof. J. A. 
Fleming gave the first lecture of a course on “ Recent 
Researches in Magnetism and Diamagnetism.” The lec- 
turer said he had selected his subject before he became aware 
that this course constituted the annual series of lectures 
delivered to commemorate the late Prof. Tyndall. There 
seemed, however, a special appropriateness in the selection 


he had made on account of the attention bestowed on the 


subject of diamagnetism by the late distinguished occupant 
of the chair of Natural Philosophy in the Royal Institution. 
Prof, Fleming introduced his subject with a few remarks on 
the terminology of magnetic science, which he stated to be 
now based on the view that magnetic effects were due to 
actions taking place in the space-filling ether. He proceeded, 
says the Zimes report, to illustrate, by simple experiments, 
the production and measurement of magnetic force, magnetic 


- flux, and magnetisation. Devoting the rest of his lecture to 


the study of the so-called ferro-magnetic metals, iron, nickel, 
and cobalt, he pointed out that their unique qualities showed 
them to possess, in the solid condition, a special molecular 
structure not found in other materials to anything like the 
same extent. Numerous interesting experiments were then 
performed to illustrate the changes produced in an iron bar 
when subjected to magnetisation. The discovery made by 
Joule in 1842, that an iron bar lengthened on being mag- 
netised, was demonstrated with the aid of an ingenious piece 
of apparatus, as also was the fact more recently noticed by 
Bidwell, that under very strong magnetisation it actually 
became shorter. The slow establishment of the magnetic 
state in large masses of iron, and the sluggishness with 
which magnetic changes in iron followed the magnetising 
force, were illustrated by instructive experiments. The mole- 
cular changes or magnetic noises occurring in iron on rapid 
magnetisation and demagnetisation were next discussed, the 
lecturer observing that they really formed the starting point 
for the invention of the telephone. A concluding series of 
experiments illustrated the remarkable effects produced on 
the magnetic qualities of nickel by twisting or pulling it. 
bre second lecture of the series was to be delivered yesterday 
moon. 


Electricity in a Brickyard.—According to the Peter- 
borough Express, some new brickyards which are to be laid out 
at Whittlesea will not only be lighted by electricity, but the 
machinery will be electrically p= The boiler, engine 
and dynamo house are to be conveniently placed near to 
water supply, sufficient to allow of the employment of the 
most economical form of condensing engine. The power 
required for driving the machinery will be conveyed from 
the dynamos to motors fixed in each machine house. The 
plant at present contemplated is capable of turning out about 
500,000 bricks a week. 


Electric Floor Scrubbing Machine.—Our American 
exchanges describe an electric floor scrubbing machine, in- 
vented by Mr. H. F. Ackerman, of Cleveland, which is 
claimed to do work in oxe-fourth of the time required in the 
old way, at a saving of 75 per cent. of the cost. The 
machine is operated by an electric motor, which receives its 
current through a flexible cord, connected to any convenient 
incandescent socket. A reel at the top of the trolley pole 
takes up the slack cord, and unwinds it in the operation of 
the machine. The frame carries three scrubbing brashes, 
which are pressed againat the floor with a spring pressure. 
The brushes are geared with the motor, so as to revolve at a 
speed of 400 revolutions per minute. The gearing between 
the motor and the brushes is by means of a sprocket chain, 
leading from the motor to the axle, on which the larger 
wheels loosely revolve, and from that axle by another sprocket 
chain to a shaft connected by bevel gears with vertical shafts, 
to which the brushes are attached. This permits of the 
machine being used as a hand machine, in caxe no electric 
current is available to operate it by electric power. For the 
scrubbing brushes, sandpaper blocks or blocks of stone may 
be substituted, and thus the machine may be used to dress 
down wood floors or mosaic. The springs always keep the 
brushes in proper contact with the floor. A suitable rheostat 
or governing device is provided on the handle, and the motor 
is fully protected by fuses. The machine weighs about 300 
Ibs., and its frame is about 30 inches square. The three 
brushes are so arranged in relation to one another, that the 
short axis of the middle one is always parallel with the longer 
axis of the side brushes, and vice versa. Hence, in opera- 
tion, the machine scrubs a p:th as wide as the distance 
between m4 outer ends of the sidé brushes, when they stand 
end to end. 


The 1900 B.A. Meeting.—A large meeting of Bradford 
gentlemen was held on Tuesday at the Town Hall, in response 
to a circular issued by the Mayor, for the purpose of con- 
sidering a proposal from the Bradford Philosophical Society 
that the British Association should be asked to hold its 
annual gathering in the city in 1900. The next two meet- 
ings of the association will be held at Bristol and Dover 
respectively, while Glasgow will be the venwe in 1901. The 
Bradford Philosophical Society has already approached the 
association on the subject, and it is considered probable 
that the city will be favoured with a visit. The last time 
the association held a meeting at Bradford was in 1873. It 
was suggested that a guarantee fund of £2,000 should be 
raised. A large and representative executive committee was 
appointed. 

Electric Weldiog.—A lecture was given at Finsbury 
Technical College, on Monday, March 7th, by Mr. Reginald 
J. Wallis-Jones, A.M.I.C.E., M.LE.E, on “ Electric 
Welding.” The various — in use, such as the 
Benardos, Zerena, Coffin, “ Voltex,” Hoho-Lugrange (hydro- 
electro-thermic), and the Thomson (incandescence system), 
were described and illustrated by experiments and lantern 
slides. Many unique and interesting samples of “snap” 
or rapid electric welding (Thomson process) as applied to 
the manufacture of cycle parts, &c., were shown. Appa- 
ratus and samples were lent by the Electric Metal Working 
Syndicate and the Electric Welding Company, Limited. 


Electrical Engineers Royal Engineers Volunteers, 
—By kind permission of Colonel Josselyn the corps has been 
able to commence squad drills at the head-quarters of the 1st 
Middlesex Royal Engineers Volunteers in College Street, 
Chelsea. Technical drills, which count towards efficiency, 
will be commenced at the end of the present week. 


Mishap at Yarmouth.—With reference to the mishap 
which occurred at the Yarmouth electricity works on Satur- 
day last, we learn from Mr. A. W. Ranken, the borough 
electrical engineer, that the breakdown was due to sudden 

riming from the boilers, which blew off the steam tops and 

.P. cylinders from two engines before they could be 
reached. The public lighting plant was only saved in 
time by shutting down. Supply to public lamps, and part 
of the private lighting, was resumed in the course of an 
hour, and since 11 p.m. the same night the plant has been 
running as usual. 
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Power Transmission at 50,000 Volts.—A _ traus- 
Atlantic contemporary says that a trial was recently made 
for a period of two weeks of transmission at 50,000 volte 
from the water-power plant at Telluride, Col., to the Gold 
King Stamping Mills there. The original transmission 
plant, which consisted of a single-phase 3,000-volt alternator 
with direct transmission to a x ay ca motor three miles, 
has been replaced by a three-phase transmission with step-up 
and step-down transformers, and while the change was being 
made, the experiment of transmitting at 50,000 three-phase 
alternating current was tried. The transformers used were 
those now employed on the three-phase transmission there, 
the transformers being arranged t> give a number of different 
voltages from 50,000 down, according to the way they are 
connected. No accidents occurred during the fortnight. 
Tae line consist d of galvanised iron talegraph wires suppoi t 2d 
on glass insulators. It istt wed that it was found thet the self- 
iniuction afforded by the iron wire had a beneficial effect in 
counteracting the capacity of the line. The experiment was 
not continued for a longer time because the rainy season 
came on, and proper provisions against lightoing were not 
at hand. The transmission line is three miles long, and 
runs up @ steep mountain side and over a very wild country. 


The Northampton Institute—The Lord Mayor and 
Sheriffs have kindly consented to pay a State visit to this 
Institute on the 18th inst., for the purpose of inspecting it 
and formally declaring it open. It is interesting to note 
that the buildings and equipment have up to the present 
cost over £80,000, and the expenditure upon the latter is 
not yet complete. In addition, the land, over 1} acres, 
generously given by the late Marquis of Northampton ig 
estimated to be worth not less than £25,000. The Insti- 
tute is a branch of the City Polytechnic, and is situated 
in one the busiest parts of the Metropolis, immediately 
north of the City boundary. 


Edison and his Interviewers.—So many absurd inter- 
views alleged to have been held with Mr. T, A. Ejison have 
appeared in the newspapers and other journals, both on this 
side of the Atlantic and in America, that it is only just to 
that gentleman to say that in a communication to the New 
York Sun he protests “against the many articles appearing 
in the sensational papers .... . purporting to be inter- 
views with me about wonderful inventions and discoveries 
made or to be made by myself. Scarcely a single one is 
authentic, and the statements are the inventions of the 
reporter.” 


Baden.—The new clubhouse provided by Messrs. Brown, 
Boveri & Co. for their technical and commercial staff was 
opened on the 8th intt. The firm has purchased the old 
Café Schwert, and placed it gratis at the disposal of the 
club. The reading room contains about 40 daily, weekly, 
and monthly papers in various languages, including the 
ELEcTRICAL REVIEW, the Standard, Punch, and others. A 
restaurant is also provided in connection with the club. 
The picturesque old building is familiar to all visitors to 
Baden, and it is interesting to note that it is, in a measure, 
the birthplace of the firm of Brown, Boveri & Co., as the 
t2mporary offices were situated there before the erection of 
the present buildings. 


Lectures.—On 2nd inst., at the Merchant Venturers’ 
Technical College, Bristol, Prof. J. Wertheimer repeated 
his lecture on “ Wireless Telegraphy.” 

Before the Architectural Section of the Philosophical 
Society of Glasgow, Mr. W. Arnot recently lectured on 
“The Distribution of Electricity in the House.” 

Mr. W. B. Hird, B.A., read a paper on “ Electric 
Transmission of Power” before the Salford Technical 
College Scientific Society, on 26th ult. 

Mr. Richard Kerr, F.G.S., delivered a lecture on 


“Wireless Telegraphy” at the Geographical Institute, 


Newcastle, on Ist inst. 

Mr. G. L. Addenbrooke, M.I.E.E., read a paper on 
Saturday evening on “Electrical Power Supply from 
Central Stations” to the members of the South Stafford- 
—_ Institute of Iron and Steel Works Managers, at 

udley. 


Appointment.—Mr. A. E. Briscoe, head of the Physics 
and Electrical engerenes at Battersea Polytechnic, has been 
appointed by the West Ham Town Council principal of the 
ad —_- Institute now building in Roman Road, 

tratford. 


Obituary.—We regret to hear of the death of Mr. Rad- 
cliffe Sanders, of the Penarth firm of electricians, 

We also regret to announce the death of Mr. John Main, 
which took place on Wednesday last, at the comparatively 
early age of 51. Mr. Main was probably unknown to the 
younger generation of electrical engineers, but to the 
pioneers of the arc lighting industry his name is familiar 
as one of the joint inventors of the Fyfe-Main lamp. 


Will.—The City Press says that the will has been proved 
of Major Alexander Wood, of Dar-el-Saleem, Abbey Wood, 
for many years the managing director of the Westarn and 
Brazilian Telegraph Company, the value of the personal 
estate being £11,704 17s. 8d. gross, and £7,221 133. 8d. nett. 


Battersea Vestry v. County of London and Brush 
Company.—In this case, which came before Sir Francis 
Jeune in the Chancery Division on Wednesday and Thurs- 
day, the plaintiffs claimed that the defendants had no right 
to open Trinity Road, Battersea, and lay electric mains 
therein, as they had done. The chief question in dispute 
was whether that portion of the road was in Wandsworth or 
Battersea parish. For the defence it was cont :nded that this 
was not a case for a mandatory injunction, even if de- 
fendants were in default. The Judge thought the company 
might very well recognise the plaintiffs’ right and take a 
license from them. The case was adjourned for a month 
2 enable his Lordship’s opinion to be submitted to the 

estry. 


FORTHCOMING EVENTS. 


1898, 

Friday, March 11th, at 5 p.m.—Physical Society at the rooms of the 
Chemical Society, Burlington House. Agenda :—(1) 
“On Dynamical Illustrations of certain Optical 
Phenomena,” by Prof. J. D. Everett, F.R.8.; (2) “On 

. Properties of Liquid Mixtures,” by R. A. Lehfeldt. 

Saturday, March 12th, at 7.30 p.m.—At the Westminster Palace 
Hotel. Conversazione of the Institution of Junior 
Engineers, 

At 10.80 a.m.—Institution of Electrical Engineers. Students’ 
visit to the stations of the Metropolitan Electric Supply 
Company. Applications to join the party should be 
made at once to the Students’ Hon. Sec. (Mr. S. Grant, 
28, St. Mary Abbot's Terrace, W.). 

Monday, March 14th, at 8 p.m.—The Northern Society of Electrical 
Engineers, at the Palatine Hotel, Hunt’s Bank, Man- 
chester. Paper on ‘The Practical Operation of Multi- 
phase Currents” will be read by Mr. T. Hawkins, 
member. 

Tuesday, March 15th, at 8 p.m.—The Institution of Civil Engineers 
“Calcium Carbide and Acetylene,” by Henry Fowler, 
Asscc.M.Inst.C.E. 

Wednesday, March 16th.—The Institution of Electrical Engineers. 
Students’ meeting at 7.30 p.m. A paper will be read 
on “ Polyphase Motors,” by E. E. Tasker, student. 

Latest date for Watford District Council electric lighting 
tenders. 

Thursday, March 17th, at 8 p.m.—Chemical Society, Burlington 
House. Papers to be read:— The uction of 
Bromic Acid and the Law of Mass Action,” Winifred 
Judson, B.Sc. and J. Wallace Walker, M.A., Ph.D.; 
“The Action of Ferric Chloride on the Ethereal Salts 
of Ketone Acids,” R. 8. Morell, M.A., Ph.D. and J. M. 
Crofts, B.A.,Ph.D.; “ Note onthe Volatility of Sulphur,” 
T. C. Porter; “Action of Ammonia and Substituted 
Ammonias on Acetylurethane,” George Young, Ph.D. 
and Ernest Clark. 

At 3 o’clock.—Royal Institution. Prof.J. A. Fleming, M.A., 
D.Sc, F.R.S., M.RI., on “ Recent Researches in Mag- 
netism and Diamagnetism,” Lecture III. (Tae Tyndall 


Lectures). 

At 11 am.—The Institution of Civil Engineers. Students’ 
visit to the ventilating, heating, lighting, and drainage 
arrangements of the Houses of Parliament. en 

—s date for Wallasey District Council electric lighting 

ers. 


Friday, March 18th.—State visit of the Northampton Lastitute for 
the purpose of inspecting it and formally declaring it 
open. 
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Saturday, March 19th.—Studente’ visit to the works of Messrs. 
Easton, Anderson and Goolden, Limited, Erith. 

Thursday, March 24th, at 8 p.m.—The Institution of Electrical Engi- 
neers. ‘Cost of Generation and Distribution of Elee- 
trical Energy,” by R. Hammond, member. 


NEW COMPANIES REGISTERED. 


North London Electric Supply Company, Limited 
(56,275) .—Registered March 1st, with capital £100 in £1 shares, to 
carry on the business of electricians, electrical engineers, suppliers 
of electricity, and electrical apparatus manufacturers. The sub- 
scribers (with one share each) are:—F. J. Leslie, 15, Union Court, 
Liverpool, solicitor; A. E. Haptie, 5, Durham Road, Seaforth, 
Liverpool, cashier; . W. Lintern, 104, Northbrook Street, 
Liverpool, clerk; J. Atherton, Singleton, Huyton, Lancashire, 
manufacturer; W. M. M. Forwood, 15, Union Court, Liverpool, 
solicitor; C. O. Grindrod, 11, Kuowsley Road, Rock Ferry, 
gentleman; A. Ruckley, 8, York Road, Seacombe, Cheshire, clerk, 
_——— without articles of association by T. T. Hull, 22, Chancery 

ne, W.C. 


Edison-Bell Consolidated Phonograph Company, 
Limited (56,304).—Registered March 2nd with capital £110,000, in 
10,000 preference shares of £19 each and 10,000 ordinary shares of 
£1 each, to acquire the business of the Edison-Bell Phonograph Cor- 
poration, Limited, to adopt a certain agreement, and to manufacture, 
sell, let on hire, and deal in phonographs, graphophones, telephones, 
phonogram-cylinders, motors, batteries, and electrical apparatus. The 
subscribers (with one share each) are :—Earl of Denbigh, Newnham 
Paddox, Lutterworth; Lord Farquhar, 7, Grosvenor Square, W.; 
M. Van Raalte, 22, Austin Friars, E.C., merchant; E. F. Coates, 99, 
Gresham Street, E.C., stccxbroker; Count de Torre Diaz, 41, Moor- 
gate Street, E.C., merchant; S. J. Waring, jun., 28, Park Lane, W., 
manufacturer; W,A. Smith, 6, Hanover Street, Glasgow, merchant. 
The number of directors is not to be less than three nor more than 
eight ; the first are—The Right Hon. the Earl of Denbigh, J. Annan, 
Sir W. H. Q. Jones, R. C. Wyatt, W. A. Smith and S. F. Moriarty; 
qualification, £500; remuneration, £300 each per annum (£400 each 
for the chairman and deputy chairman), and a percentage of the 
profits. Registered by Ashurst & Co., 17, Throgmorton Avenue, E.C. 


OFFICIAL RETURNS OF ELEOTRIOCAL 
COMPANIES. 


Westinghouse Electric Company, Limited (29,334). 
—This company’s annual return was filed on January 13th. The 
capital is £600,000 in £10 shares (30,000 preference). 18,955 prefer- 
ence and 27,500 ordinary shares have been taken up, and 15,809 of the 
former and all the latter have been issued as fully paid. £10 per 
share has been called and paid on the remaining 3,155 shares. 


Ventnor Electric Light Company, Limited (53,823). 
—This company’s statutory return was filed on November 11th, when 
seven shares were taken up out of a capital of £10,000 in £5 shares. 
No calls have as yet been made. 


Crystal Electric Lamp Company, Limited (53,651).— 
This company’s statutory return was filed on January Srd. The 
capital is £10,000 in £1 shares, of which 6,667 shares have been 
taken up. 1,667 are considered as paid, and £5,000 has been re- 
ceived, 

Crystal Palace District Electric Supply Company, 
Limited (18,532).—The registered office of this company was re- 
4th to Dashwood House, 9, New Broad Street, 

on, E.C. 


Municipal Electric Light and Power Corporation, 
Limited (29,091).—This company’s annual return was filed on 
February 12th. The capital is £25,000 in 2,490 £10 ordinary, and 
100 £1 founders’ shares. 37 ordi and 30 founders’ shares have 
been taken up, and £400 has been paid. 

Morley Electrical Engineering Company, Limited 
(52,358).—This company’s statutory return was filed on February 9th, 
when 1,024 shares were taken up out of acapital of £5,000 in £1 shares 
and paid for in full. 


OITY NOTES. 


Tr is stated that at the meeting of the County 

Directors’ Fees, of London and Brush Provincial Electric Light- 
ing Company to be held next Monday, a resclu- 

tion will be proposed to raise the remuneration of the directors from 


£1,000, as fixed in the articles of association, to £2,000 for 1898, 
£2,500 for 1899, and £3,000 a year afterwards. 

We should scarcely think the ordinary shareholders will feel in the 
mood to agree to the somewhat premature demands of the board ; 
indeed, the shareholders would be amply justified in resisting any 
attempts to double the directors’ fees until a dividend on the ordinary 
shares has been paid. 


Tue principal features of the year’s business 

Westminster of this company have been already set forth in 
Electric Light- these columns, and little more remains to be 
ing Company. done, except to give an analysis of costs for the 
year. The increase in the cost of coal is mainly 

attributable to important alterations in plant, which have caused a 
slight break in the economical régime that has hitherto been a cha- 
racteristic feature of the system. 


The followirig table gives the cost per unit :— 
1897. 1896. 


Total capital expended £560,388 £478,870 
Number of units sold 4,416,877 3,503,054 
Number of lamps connected 290,561 249,318 
Revenue from sale of current . £100,561 £81,214 
Net revenue ... £40,431 
Average priceobtained per unit ...... 546d. 65d. 
Cost of production. F Per unit. 1896. 
; 
Of, waste, water and engine room} 39797 “09d. “10d. 
Salaries and wages at generating } 7,663 49d. “45d. 
station 


ai d mainte’ f build- 


Rent, Katesandtaxes.. .. 5,002 ‘27d. 
Management expenses, directors’ re- 
muneration, salaries of managing 
engineer, secretary, clerks, &e. 9,249 
stationery and printing, general , 
establishment charges, auditors, 
law charges, and insurance 


Total £238,749 2°10d. 


Not included in above. 
Repairs and maintenance of meters. £1,183 
Wages of meter readers “a a 745 
Sinking fund and depreciation o*) 15,290 
count .. ee oe 


Loss on coal ee 81 
Supplying steam .. ce re ee 1,559 
Expenses of founders’ shares. . e 172 
Average price 
Revenue. 

By sale of current 100,561 0 0 
Meterrents,&c... 4,343 0 0 546d. 
Supply of steam... .. .. 2,392 0 0 
Transfer fees... ee 69 0 

Total £107,365 0 0 5°46d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 2‘10d.; works’ cost, 1:33d. 


London Electrical Omnibus Company, Limited. 


An extraordinary general meeting of this company was held last 
Friday at Winchester House, E.C., to receive the report of a com 
mittee which was appointed at the annual meeting of the company, 
held on December 30th, 1897. Major Flood Page presided, and 
called upon the chairman of the committee (Lieut.-Colonel Tarn- 
bull) to read the report of the committee, which wa; as follows :— 

1. The committee have to report that they held a meeting on 
December 30th, 1897, and wrote on the following day to the board 
requesting the chairman to name a day for consultation. It was 
artanged that all joint meetings should be held at the office of the 
company, and the committee have received most courteous treatment 
from the chairman and members of the board, and information has 
been placed before the committee upon all questions raised. _ 

2. At the first joint meeting a letter was submitted by the chairman 
of the board from Mr. Scrimgeour, intimating that as he would be 
out of London for some weeks, he would suggest that Mr. J. S. 
Thomson (who held his proxy) might be allowed to represent him on 
the committee. This was unanimously agreed to, and the committee 
hope the shareholders will endorse this decision. 


The Present Position of the Company. 


3. The first business discussed was the company’s present unsatis- 
pea ae oon which, in the opinion of the committee, results from 
the following causes:— 
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(a) By the board having gone to allotment on too small a firmly- 
subscribed capital. 

(b) By the payment to the vendors of £6,183 10s. in cash, when 
the company had such a very small available working capital. 

(c) By the board baving made an agreement on July 29th, 1896, 
with Mr. Marshall, one of the vendors, who was also a director of 
the company, that only one call of equal to 2s. per share should be 
made prior to July 31st, 1897. This agreement deprived the com- 

v of the power to raise the capital necessary to work the business, 

(d) By the loss of capital—firstly, through the failure of Mr. 
Marshall and bis associates ultimately to pay their calls, amounting 
to £9,737 10s., and secondly, to that of other shareholders; amount- 
ae a 19s., making a total deficiency of working capital of 

434 9s, 

(e) By the excessive expenditure upon general charges, as shown in 
the annual report; a portion of this may, however, have been indis- 
pensable in the establishing of this new industry 

(7) By the large expenditure in connection with the development 
of the Sola accumulator. 

4. The above are the reasons why this company has not succeeded 
as it ought; but, with an increased working capital of not less than 
£15,000, and under economical and careful management, expending 
said capital in building and properly equipping omnibuses, the com- 
mittee are satisfied the company has a splendid future before it, with 
a large earning capacity. Provided the above capital is secured to 
work the Ward system and Schanschicff Sola accumulator agree- 
ments, which are both valuable, the position of the company is much 
better than was represented to the public previous to the annual 
general meeting. 

5. Mr. Ward has agreed with the board and committee to extend 
his licenses to the whole of the United Kingdom; he to be paid 10 
per cent. in cash or shares on any gross amount the company may 
receive from the sale of the tame in the United Kingdom outside of 
England; the company already possessing the licenses for England ; 
the company also to have the benefit of any and all improvements 
Mr. Ward may make in relation to electric accumulator traction in 
ompibuses, cabs, stage coaches, and other public vehicles other than 
vehicles used on tramways. 

6. Mr. Schanschieff’s agreement conveys the exclusive right to use 
his patents for accumulators for omnibuses and cabs for London, with 
the additional privilege of granting sub-licenses for all public 
carriages, excepting tramways, for all England, and a right to use 
any improvements and discoveries that may be secured by the patentee, 
provided the company pays cost of securing the patents. Also, 
the patentee undertakes to supply accumulators for 300 omnibuses at 
actual cost, and, should the company decide not to manufacture accu- 
mulators, to supply all future orders at a royalty to be fixed by 
arbitration, the price not to exceed what is usually paid to other 
accumulator companies. Further arrangements can be made with the 
patentee to mutual advantage. 

7. Mr. Spagnoletti attended one of the meetings, and expressed his 
opinion that the “ Sola accumulator was sost suitable for street trac- 
tion, because it was lighter and cheaper than the average accumu- 
lator, and more economical to manufacture and work.” 

8. The committee requested the board to make a practical test of 
the running of the omnibus, resulting in a trial made on the 5th inst. 
The entire arrangements for this test were made under the direction 
of the beard, who requested Mr. Spagnoletti and Mr. Schanschieff to 
take observations, and Mr. Ward to act as engineer. The omnibus 
carried 17 passengers, and ran out to Hammersmith Broadway from 
Trafalgar Square and back to Wuitehall,.a distance of 14 miles, going 
and returning by circuitous routes. On the outward journey the 
route lay up Haymarket, one of the steepest grades in London, and 
the omnibus maintained a uniform rate of speed on this grade. The 
steering was perfect in every respect, and the control in starting and 
stopping was thoroughly successful, the omnibus threading its way 
through the crowded traffic with perfect facility. Mr. Spagnoletti 
concludes his report thus :— 

“ The result of this trial trip I consider most encouraging, and very 
satisfactory indeed.” 

9. The committee find a contract is in existence with the Electric 
Street Car Manufacturing Syndicate, Limited, of Wolverhampton, 
its main object being the building of suitable omnibuses in an expe- 
ditious manner for this company. Provided these are secured on 
advantageous terms, this contract should prove to be to the interests 
of the company. 

10. The committee, having carefully examined the articles of asso- 
of that these should be suitably amended. 

‘ inary Stock (wnissued).—The company has at present at its 
disposal 119,993 shares ordinary stock 

12. This issue is 80,C00 shares of £1 each; these were all given to 
the vendors. The committee recommend that, provided the con- 
sent of the holders of the ordinary stock is secured, some satisfactory 
arrangement should be made with the deferred shareholders which 
would have the effect of reducing the capital stock of the company 
very materially. This, in conjunction with the securing of the 
additional capital, would be an important factor in the future 
prosperity of the company. 

13. In the meanwhile this company has secur:d a prominent lead 
in the great question of electric traction for omnibuses, &c., and the 
committee feel assured that within a very short space of time this 
company’s method of accumulator traction will entirely supersede 
that of horse traction. The committee have gone into facts and 
figvres and given careful consideration to the probable results from an 
investor’s point of view, and are satisfied that if properly-equipped 
omnibuses are placed on good thoroughfares in London and else- 
where, with regular eervices, the returns will be satisfactory on 
rroney invested, and will bear out the figures, as to profits, given in 
tue inal pr spcetns. 

14 A reduction of expenditure is necessary, and towards this it 


has been proposed, by the directors themselves, that they should be 
entitled to only two-thirds of the fees fixed in the articles of acsccia- 
tion until such time as the company has paid an annual dividend of 
7 per cent. 

15. Mr. Ward has voluntarily reduced his annual salary one-half 
until the company is able to pay a 7 per cent. annual dividend to its 
sbareholders, when he may resume his former salary, provided the 
sid dividend is arrived at within the limit of his agreement. Mr. 
Ward has aleo relinquished his seat at the board. 

16. It has been unsnimously decided by the board and committee 
jointly, that a sum of at least £15,000 working capital is required for 
the immediate development of the company’s business. It is pro- 
posed to construct 12 omnibuses, avd place them on a desirable 
route, or routes, to be decided. It is estimated that these omni- 
buses will cost, with complete equipment, the sum of about £9,000. 
leaving a balance for fixed charges, omnibus stabling, wages, &c, of 
about £6,000. 

17. In the event of providing a station and electrical appliences, so 
that this company might supply its own electricity, it is estimated 
that a further sum of about £5,000 would be required. Though 
arrangements can at present be made to purchase electricity on 
fairly reasonable terms, it is thought advisable that this matter 
should be taken into consideration as soon as the neeessary capital is 
available. 

18. The immediate appointment of an assistant engineer is abso- 
lutely necessary ; this will receive the board’s attention. 

19. The company has the right to dispose of the forfeited shares 
upon which 10s. has already been paid, or credited as 
paid. This should prove a valuable asset, and the committee 
recommend that these shares should be offered: (1) To 
the shareholders who have defaulted. If so taken up the com- 
pany would receive the sum of over £15,000; and (2) To the 


present shareholders as fully-paid shares for the sum of 103. each, 


which would yield the sum of £15.935; and (8) in block to any 
person or persons who would be willing to purchase at a price to be 
named, or who would advance a sum spfficient for the company's 
immediate requirements. Provided the amount required is realised 
from tke forfeited shares, there will remain 119 993 unissued shares 
of ordinary stock, which the proposed development under the 
expenditure of the £15,000, should also become an asset of consider- 
able value to the company. 

20. The committee feel assured that the future prosperity of the 
company, carried out on the proposed lines, will lead to great financial 
ae and trust this policy will be heartily endorsed by the share- 

olders, 

In proposing the adoption of the committee's report Col. TURNBULL 
said there had been mistakes of judgment on the part of the board, 
but they had had great difficulties to contend with, on account of 
going to allotment on too small a capital, and by reason of share- 
holders not paying their calls. More money had been probably spent 
on the Sola accumulator than the shareholders might think ought 
to have been done, but it had been done with the best obj2cts. 

Mr. Conpict, a member of the committee, seconded the report, and 
referred in terms of praise to the Sola accumulator. 

- The report of the committe was then accepted, and it was agreed 
to remunerate the services of the committee by 100 guineas. 


The Hove Electric Lighting Company, Limited. 


Con Fiucate presided at the annual meeting of this company, 
held at Cannon Street Hotel, on Monday, and congratulated the 
shareholders on the position the company had attained. The capital 
expenditure had increased from £62,022 at the end of 1896, to 
£66,896, at the close of 1897, or by £4,874. Of this increase, £3,764 
had been expended on mains, and £887 on meters. The demand for 
the supply of electric current in new streets, necessitated in 

the section of copper in the mains and feeders, the construction of 
about 24 miles of new mains from all of which they hoped to 

a fairreturn. The demand for new mains was a satisfactory feature 
in their business, and they bad every reason to believe that this 
demand would continue. Since the close of the year they had 
sanctioned further additions to their system of about 14 miles of 
mains. To cope with the increasing demand on the works for 
current, they ordered a new 350 H.P. Willans-Crompton set for 
delivery early in the Autumn, but owing to the engineering strike and 
other causes, this set had only recently been delivered. Owingtothe 
non-delivery of the new set, they were somewhat anxious as to their 
capability of meeting the heavy load during December, but the plant 
worked satisfactorily, and met the demand without any hitch. With 
this new set the power of the plant would be increased from 750 H P. to 
1,100 H.P. To meet the expenditure they had to incur,they determined 
to ask the shareholders’ approval to increase the share capital by 2,000 
shares of £5 each. 1,000 of these they proposed to issue at an early 
date, and to offer them to the proprietors pro rata at a premium. 
As the shares stood well in the market, they had no doubt that the 
issue would be a success. They further took advantage of this 
opportunity to ask the shareholders to increase the borrowing powers 
from £25,000 to £50,000. The year’s working showed a satisfactory 
result, and that notwithstanding the large reduction they bad made 
in the prices charged to customers for current, amounting to about 
20 per cent. That reduction has no doubt increased the number of 
customers and the consumption of current. The number of cus- 
tomers had grown from 270 at the end of 1895, to 314 at the end of 
1896, and to 397 at the end of 1897. The number of lamps attached 
to the system at the same dates were the equivalent of 18,298, 21,914, 
and 27.777 respectively. The number of units delivered to customers 
in the three years was, in 1895, 162,428; in 18°6, £00,562; and in 
1897, 268,243. Those figures showed the healthy and progressive 
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nature of their business. The gross revenue for 1897 amounted to 
£7,269, compared with £6,518 in 1896, an increase of £751, while the 
working expenses stand at £3,667, against £3,404 in the previous 
year, an increase of £263. Considering the large increase in units 
delivered to customers, which amounted to 34 per cent., they would 
agree with him that the work has been conducted economically, which 
he must attribute to the care bestowed on the business by Mr. C. B. 
Smith, the resident engineer, at Hove, to the good work done by Mr. 
Reeves, the secretary, at head-quarters, and to the thoroughly 
satisfactory machinery supplied by Messrs. Crompton and Co., 
Limited, which has worked in a highly satisfactory manner. 
After providing interest payable on debentures and loans for the year 
1897, income-tax, and interim dividend, at the rate of 4 per cent. per 
annum paid last October, they had a balance left of £2,092 7s. 11d. 
to deal with. They pro in the first place, to write off £150 
from the amount standing in the capital account under “ preliminary 
expenses,” reducing the balance under this head to £1,200; to set 
aside £600 to the credit of the reserve fund ; to pay a final dividend 
for the half-year at the rate of 6 per cent. per annum on the capital 
of the company, making, with the interim dividend paid in October, 
5 per cent. per annum for the year, and to carry forward the 
balance, £218 7s. 2d., to the current year. Speaking of their 
prospects, the units delivered to customers from January Ist, com- 
pared with last year, showed an increase of nearly 30 per cent. 
The Hove Commissioners had again taken up the question of increas- 
ing the light in the streets of Hove, but were apparently debating as 
to whether the increased light which the public was demanding 
should take the shape of the electric light or an increased consunip- 
tion of gas. They had made the Commissioners numerous proposals 
during the last five years for the supply of current for public light- 
ing, but none of them had found fayour with the Commissioners. 
At their request, they made a further and very liberal offer some 
two months ago, but had as yet received no communication re- 
garding it. 

The accounts were then adopted. 


The House-te-House Electric Light Supply Company, 
Limited, 


Tx directors’ states that the revenue account shows a 
credit balance of £12,033 4s. 11d., which, with the balance of 
£43 12s, 6d. brought forward, and £177 6s. 8d. dividends and balance 
of interest received, makes a total of £12,254 4s. 1d. After deducting 
£2,250 for interest on debenture stock paid and accrued, and 
£1,403 19s, 2d. for interim dividend paid on the 7 per cent. cumula- 
tive preference shares, the directors recommend that the sum 
remaining, viz., £8,600 43. 11d., be dealt with as follows :— 


£ 
To credit of depreciation account ee 8,000 0 0 
To payment of the remainder of 
dividend to December 31st, 1897, 
on the 7 per cent. cumulative 
preference shares ... 1,750 0 0 
In reduction of preliminary expenses 
To payment of a dividend on the 7 
ordinary shares for the year at 4 
And that the balance of __... was 226 510 
be carried forward to the next 
account, 
Total ... £8,600 4 11 


The sums of £11,926 received as premiums on the last issue of 
shares and of £1,097 6s., profit on sale of 300 Yorkshire House-to- 
House shares have been applied in extinction of the balance of pre- 
liminary expenses account and construction business development 
account. 

The following Table shows the progress of the company’s electric 


lighting business since 1890 :— 


E peony Increase No. of 
" houses Gross Expendi- Net 

Year, con- receipts. ture. receipts. 

connected.| lamps. nected. 

8. 2 2.4. 

1890 18,665 9,145 248 5,010 9 2 4,624 6 5 886 2 9 
1891 19,888 873 lt 6,077 1410; 2250 9 1 
1892 28,700 4,812 471 10,688 18 6 7,85119 2.88619 0 
1893 | 28,429 4,729 599 1,068 10 10 7,882 6 8| 4,231 4 28 
1894 | 7,429 755 18,69511 8 17,48116 8| 6,268315 0 
1895 44,162 8,304 982 «15,894 1611 8554 681016 1 
189§ | 55,265 11,103 1,164 17,442 6 5 8410 4/| 903118 1 
1897 | 66,364 11,099 1,416 2081010 1 8,777 5 2/| 12,088 411 


The increase in the number of lights connected during 1897 was 
equivalent to 11,099 8-candle-power (35 watt) lamps. The revenue 
from electricity has increased by £3,200 12s. 6d., while the expens.s 
have increased £366 168. 10d. 

Additions and alterations to the plant and mains have been made, 
at a cost of £24,326 16s.,and the expenditure for 1898 is estimated at 
£28,000. This outlay will be provided by the proceeds of the 
ordinary and preference shares issued under the agreement with the 
holders of founders’ shares. 

The Leeds and London Electrical Engineering Company, Limited, 
having resolved upon voluntary liquidation, gave notice to determine 


the agreement with this company. The directors have decided, in 
view of the consequent unsatisfactory position of this asset, to write 
off the whole, as stated. The relations between the two companies 
are receiving the careful consideration of the board. 

A portion of the capital expenditure in recent years having been 
incurred in superseding earlier and less efficient plant, it will be 
necessary to make proportionately larger annual contributions to 
depreciation account than hitherto, in order to preserve the capital 
intact at the expiry of the concession. On the other hand, the 
revenue account will, in future, be relieved by the extinction of pre- 
liminary expenses now effected. Tne agreement with the holders of 
the founders’ shares, which was passed by the shareholders, having 
received the approval of the High Court, has now been carried out. 
During the year a further 1,661 ordinary and 3,322 7 per cent. 
preference shares have been issued. 

Mr. H.R. Beeton and Mr. R. A. Germaine retire from the board by 
rotation, and, being eligible, offer themselves for re-election. Messrs. 
Miall, Wilkins, Randall & Co., the auditors of the company, offer 
themeelves for re-election. 


Kensington and Kuightsbridge Electric Lighting 
Company, Limited. 


Mr. Granvitte R. Ryper presided on Thursday last week over the 
eleventh ordinary general meeting of the above company, held at 
1, Great George Street, Westminster. 

In moving the adoption of the report, the Cuarrman said the 
shareholders would observe that the form of accounts adopted on the 
= occasion was different from what they had been used to 

itherto. The form in which they were put that day was the one 
required by the Board of Trade, and up to the present they had had 
practically to prepare two sets of accounts—one in the old form they 
used to have, and one according to the Board of Trade. Personally, 
he must say that he preferred their old form of accounts, as it set out 


_ things more clearly before them than those voluminous and somewhat 


pedantic figures. However, the point was not how the accounts were 
set out, but what wasinthem. He thought it was very gratifying to 
them to be able to put before the shareholders so satisfactory 
a statement. During the year the number of houses and shops 
which had taken the light had increased by 295, against the 
preceding year, whereas in 1896 the increase was only 216, as against 
the year preceding that. That was very satisfactory. On the other hand, 
the actual incr-ase of lamps for the year was not so great as it was the 
year before. In fact, last year it was only 18,000 lamps as against 
25,000 in the year before. But there was ample evidence that the 
district as a whole was taking more electric light, because, as a 
matter of fact, the actual number of units of electricity which had 
been taken by the district during the year as compared with the year 
before showed an additional increase cf nearly 100,0CO0 units—that 
was an increase of 353,000 units as against 285,000 units. With 
regard to the capital account, they would observe that the amount of 
increased capital which had been issued during the year was £11,060 
of 4 per cent. debenture stock and £10,000 of the 5 per cent. second 
preference shares, that had been issued at a premium which 
produced within the year £2,079. With regard to that premium, 
£558 of it had been used to wipe out the remainder of the 
cost of the conversion of the debenture stock two or three 

ears ago. The rest—£1,521—had been written off against the 

ensington Court purchase account, which did stand at £13,000, 
and was, therefore, now reduced to about £11,500. The next 
point was with regard to the renewal account. They would 
observe that the sum of £8,061 had been paid to that account 
after paying for the maintenance for the year of the plant of all kinds, 
including buildings and everything else, at a cost of £3,150. While 
the sum of £8,061 might possibly be thought to be rather too large a 
sam to put to that account in one year, yet the best men competent 
to advise us on the subject, considered the point was to make that 
particular fund a strong one, and so give to the company all the 
stability possible. When they came to consider how fragile and 
short-lived a good deal of the electrical plant was, and how 
necessary it was that they should be in a position to take advantage 
of all improvements in electrical science which came out, it was 
absolutely necessary that such a fund as that should always exist in 
the case of a company such as theirs. With regard to the number of 
units sold during the year, the figures were very satisfactory. In 
1896 the number of units of electricity sold was 1,514,729, and in 
1897 the number was 1,898,362, an increase in the year of 383,633 
units, It was satisfactory to find that the increase had been earned 
at an increased cost of £18,019, but at the same time the profits had 
increased from £84,371 to £41,681, and, therefore, they had earned 
the additional amount of £7,309. That showed that when they 
increased their output they decreased the cost, and so he hoped it 
would always goon. It must go on until the time came when they 
would have to go in for extensive new works, or for large additions 
to the existing works. These were the principal points to which he 
had to call their attention. Oneitem of expenditure they would 
notice was always increasing—rates had increased by about £1,00", 
and, as far as they could judge, there was little chance of ¢ny diminu- 
tion under that head. At one time it used to be considered that 
premises should be rated according to the burden they were to the 
parish. Now that was altered, and it seemed to be the custom to 
take the profits and charge on that, and what it came to practically 
was paying another income-tax. 

Sir FrepERIck BRaMwsLL seconded the motion. 

A SHaREHOLD?s2 asked how it was that the shares were not quoted 
on the Stock Exchange. 

The Cuareman said it would be a great advantage if they could get 
a quotation, and they were gradually working up tothat. It was, 
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however, necessary to have a certain proportion of share capital to 
debentures before they could get a quotation. It was a matter which 
the board had always in view. 

The SHAREHOLDER said the amount carried to renewal account 
was equal to a dividend of 3 per cent. The chairman had referred 
to the fact they could continue to produce electricity at a cheaper 
rate until they had to enlarge the works. He would like to know 
how much longer it would be before the plant would be fully 
employed and lighting would have to extend ? 

Mr. Crompton eaid the plant was now up to the capacity which it 
was originally expected the district would take, and in all pro- 
bability it would be fully utilised at that time next year, and after 
that there would have to be a very considerable increase. 

robability of having to extend was due to the fact that the district 

d proved much better and richer than it was ever anticipated it 
would be. There were now many small tenements coming down 
which were being replaced by large flats, in which there would bea 
demand for electricity. It was quite possible they would have to 
increase their plant the year after next. 

The report was then adopted. 

The CHaigman moved the confirmation of the interim dividend at 
the rate of 8 per cent. for the year and the declaratjon of a dividend 
at the rate of 12 per cent. for the year. 

Mr. Hopxinson seconded the motion, and it was carried. 

The retiring directors and auditors were re-elected, and a vote of 
thanks was passed to the board and the employ¢s. ~ 


> 


The Birmingham Electric Supply Company, 
Limited, 


Tux directors report that the amount of net profit, including the © 


balance of £1,042 15s. 6d. brought forward from last year, is £13,656 
1s. 7d. Outof thissum, after placing £4,460 8s. 6d. to the credit of 
the depreciation reserve fund, the directors recommend the payment 
of a dividend of 5 per cent., absorbing £8,206 93. 4d, and carrying 
forward a balance of £989 3s. 9d. The premiums obtained on the 
issue of the remaining portion of the company’s capital amounted to 
£5,475 8s. 1d. Out of this the directors have added the sum of 
£3,366 17s. to the special reserve against provisional orders; with 
this addition the cost of the provisional orders, amounting to £4,027 
4s. 8d., is now fully provided for. The balance of the above premium, 
amounting to £2,108 11s. 1d., has been carried to the general reserve 
fund. On making the above appropriations, the total reserves and 
undivided profits will amount to £22,536 16s. 6d. 

There has been a steady increase in the company’s business during 
the past year, the total number of 16-C.P. lamps, or their equivalent 
on order, December 31st, 1896, was 25,876, and on the same date in 
1897 the number was 39,232. The additions since the close of the 
financial year have brought the number up to 40,707. Tne expendi- 
ture on capital account during the past year has been £35,250 93. 4d. 

Included in the capital expenditure during the past year are the 
completion of the works in connection with the new boilers at the 
Dale End station. The extension at the company’s Water Street 
depit in equipment of steam plant was completed in time for the 
winter's supply. Extensions have been made in the underground 
main system in various parts of the company’s Parliamentary area. 

The reductions in the company’s charges for current, introduced 
in the early part of the year, although slightly decreasing the revenue 
4 unit, have been amply justified by the greatly increased demand 

r current. 


The company during the year have carried out, through the wiring 
department, a considerable number of installations for consumers 
from the company’s supply system. Included in this work has been 
the entire installation of the General Hospital. Hitherto the working 
of the department has resulted in a surplus to the company’s funds ; 
the result, however, of last year’s work has been a loss amounting to 
£558 2s. 3d., which has been written off the profits for the year. The 
directors have always looked upon this portion of the business as a 
necessary feeder to the company’s system, and as the loss in question 
has been entirely due to the tedious and expensive nature of the 
work carried out at the General Hospital, such a loss is not likely to 
recur. 

A large number of motors have been added to the system during 
the year, and the economy and convenience of electricity as a source 
of power are now generally recognised. In view of the continued 
increased output, orders |have been placed for further engines and 
boilers for the Water Street depéit for completion by the end of the 
summer, 

The capital of the company is now subscribed, ; aes up, and ex- 
pended. As certain capital outlay is necessary during the year, a 
resolution will be submitted to the meeting to authorise the increase 
of the capital by the creation of 20,000 additional shares of £5 each, 
to be issued at the discretion of the board when necessary. 


W., T. Glover & Co.. Limited. 


Tux prospectus of this company, registration of which we announced 
in our issue of February 25th, has been issued this week. The capital 
is £200,000, £100,000 5 per cent. cumulative preference shares, and 
£100,000 ordinary shares. 

The business has been well known in the electrical world for some 
years, as that of manufacturers of insulated wires and cables, and 
enjoys a high reputation in these res The profits, although 
showing a trifling falling off for the last six months of 1897, have 
averaged for the past four years, over £14,000 per year. 


It would appear that the company will acquire :— 
8. d. 


Land plant and machinery (according to 
Messrs. Wheatley Kirk, Price & Goulty’s 
valuation) ... ‘a 43,733 5 4 


Stock in trade on basis approved by Messrs. 

Wheatley Kirk, Price & Goulty... 49,486 17 6 
Book debts (guaranteed by the vendors) 41,049 11 10 


or £135,425 4s. plus the value of the patents, goodwill, trade 
marks, &c. On the other hand, it will have to discharge the liabili- 
ties, £76,513 16s. 3d., it will, therefore, be in this position : £135,425 4s., 
less £76,513 16s. 3d., i.e, £58,912. The value of the patents, good- 
will, trade marks, &c., must, therefore, stand at about £91,088. In 
other words, the £150,000 (in sbares and cash) plus the liabilities 
undertaken by the company, £76,513, or say £226,513, less the 
other assets valued at £135,425 as above = £91,088 the assumed value 
of the remaining assets (patente, goodwill, &c., &c.). a 
There are portions of the document regarding assets, liabilities, and 
‘ vendors’ consideration, so curiously worded that it would seem well- 
nigh impossible to criticise, but as the vendors will take all the 
_ordinary shares (besides about one-third of the preference shares), there 
is no doubt that the holders of the remaining preference shares 
will obtain their 5 per cent. thereon. 
The success of the issue is, we understand, well assured, and the 
undertaking has our best wishes for its continued prosperity. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has ordered the following to be quoted in the Official List :— 
Waterloo and City Railway Company—540,000 ordinary stock, in 
lieu of the shares now quoted; West Coast of America Telegraph 
Company, Limited—30,008 sharesof £2 103. each fully paid, Nos. 1 
to 30,000 and 53,001 to 53,008, and £150,000 4 per cent. debentures, 
Nos. 1 to 1,500, in lieu of the shares and debentures of the old com- 
pany of the same name now quoted. ; 

_ Applications have been made to the Stock Exchange Committee to 

appoint a special settling day in and to grant a quotation to— 
Babcock & Wilcox, Limited—A further issue of 8,000 ordinary 
shares; British Electric Traction Company, Limited—10,000 6 per 
cent. cumulative preference shares; Buenos Ayres and Belgrano 
Electric Tramways Company, Limited—“ A” 6 per cent. cumulative 
preference shares; “B” 6 percent. cumulative preference shares ; 
and fully and partly-paid provisional certificates for 5 per cent. deben- 
ture stock; City and South London Railway Company—22,500 
ordinary shares; St. James’s and Pall Mall Electric Light Company, 
Limited—Further issue of 12,000 ordinary shares, Nos. 40,081 to 
52,080. The Committee has been asked to allow Waterloo and City 
Railway Company— £540,000 ordinary stock, in lieu of the shares 
now quoted, to be quoted in the Official List. 


Chelsea Electricity Supply Company.—The report 
for the year 1897 shows a balance available for distribution of £11,344, 


. after payment of debenture stock interest, and placing £2,000 to the 


renewals fund. Dividends are recommended of 6 per cent. for the 
year on the preference shares and on the ordinary shares, carrying 
forward £1,652. £20,851 is added to the reserve fund from premiums, 
making the total cf the reserve fund £36,717. Lamps connected total 


96,638, an increase of 16,178 during the year. 


British Insulated Wire Company.—After writing 
off £2,222 for depreciation, and £1,770 off preliminary expenses, the 
net profits for the eight months ended December 31st, were £17,754. 
A dividend at the rate of 15 per cent. per annum for the eight months 
is declared on the ordinary shares, £1,500 is transferred to patents 
and goodwill, and £129 carried forward. 


Commercial Cable Company.—The directors have 
declared a quarterly dividend of 1} per cent. on the capital stock, 
payable on April lst. The transfer books will be closed from the 
21st inst., to April 2nd. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Conger, Limited.—The receipts for the 
week ending March 4th, 1898, were £2,322 7s. 9d.; corresponding period, 
1897, £2,101 18s. 1d.; increase, £220 9s. 8d. 

The City and South London Railway Company.—The receipts for the week end- 
ing pS ante 6th, 1898, were £1,089; week ending March 7th, 1897, £1,062; 

increase, £27; total receipts for half-year, 1898, £10,719; correspond- 

ing period, 1897, £10,775; decrease, £56. 


The Dover Corporation Electric Tramways.—The receipts for the week ending 
February "Both, 1898, £100 12s. 10d.; total receipts, February 26th, 1898, 
£848 10s. 94. Week ending March 5th, 1898, £99 15s. ; total receipts to 

March 5th, 1898, £948 5s. 9d. 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 
week ending Friday, March 4th, 1898, were £378 16s. 7d.; corresponding 
week last year, £436 15s. 7d.; decrease, £57 19s.; passengers carried, 
65,348; corresponding week last year, 69,824; aggregate to date, £3,594 9s. 4d. ; 

egate to date last year, £3,918 7s. 6d.; decrease to date, £818 18s, 2d.; 
mileage, 8 miles. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
Marcle 6th, 1898, amounted to £1,864; corresponding week last year, 


£1,315; increase, £49. ’ 
The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending March 4th, 1898, after deducting 17 cd cent. of the 
elegraph Com- 


gross receipts payable to the London Platino-Brazilian 
pany, Limited, were £3,099. ge 
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TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing Closing — 
Present NAME, or Dividends for notation 
issue, | the last three years, Maren tb, 
* 1895. | 1896. | 1897. Lowest 
137,400 African Direct 4 % Deb. 100 4 % oe 100 104 100 —1C4 vee 
25,000 Amason Te ph, 8 -10 eee eee 64 74 64— ves 
125,000 Do. do. 5% Debs. Red. oe . ee 100 see a eee 93 — 96 93 — 96 
923,9€02 Ltd. ... [Stock|£2 9s.\£2138.) 3 % | 59 — 61 59 — 61 
$,038,0207 do. 6% . |Stock|£4 188/£5 68.) G6 % |1074 108§ |108$ 1094 
3,038,0202 Do. do, Defd, see eee Stock eee 112 12} 12} 
180,000 Babmarine oe oe 10 7 % 16? 173 16? 173 
75,0002 do, debe, ame 1986 .. | 100 | 5 |112 —116 —116 
44,000 , Ltd, oor oer 5| 4 % 4 % . 3 = 3— 
10,000,000$ Oo. eee eee ee 100 % 7 % . 187 —192 187 —192 
653,586/ Do, Sterling 500 year 4% Deb. Stock Red. [Stock} ... | .... | ... [106 —108 —108 
224,850 Consolidated Telep, Oonst. and 10/-| 14% | 2%] ... 
16,000 Cuba Ltd, see eee eee oor 10 8 % 8 % 8 xd 64— 7 
6,000 Do. 16 Pref, eee soe 10 10 % 10 % 144 154xd 144— 154 
12,931 Ltd, eee coe eee eee 5 4 % 4 % eee 4— 5 4— 5 
6,000 do, 10 % Cum. Pref. eee 5 10 % 10 % 10 11 10 ll 
30,0007 do. % Debs. Nos. 1 to 6,000 | 60 43%| ... |103-—106% [103 —106% 
60,710 | Direct United States Oable, Ltd. ... ove eee 20 | 28% | 28% . | 1OR- 112 | wWZ— 113 
120,000 | Direct West India Cable 44% Reg. Deb... wow | | 98 98 —101 
400,0C0 | Hastera Ltd, Nos. | | | 64%) ... | 18 — 184 | 18} 
70,000 Do. 6% Oum. Prefs... | 6%| ... | 19 — 20 | 18) — 194 
89, Do, 5 % Debs., 1889... 5%| .. |100—103 —103 
1,302,6157 Do. 4% Mort. De Red. 4% | 4%) ... [181 —134 [129 —132 
250,000 Australasia and Ohina Teleg., Ltd. ... | 10)7% 7% 18g— 193 | 182— 19} 
{ DS } 100] 5%| 99-103 | 99 —103 
100,5007 Do. do, Bearer, 1058-3 5 and 4,827—6,400 | 100 | 5 % 5%| ... |100 —103 |100 —103 
$20,0001) Do. Deb Stock 4% | 4%| [190 —133 —133 
51,1007 1980 redeem. ann. drgs., Reg. Nos. 1 to 2,343 5% 5% 99 —108 
69,2002 Do, to bearer, 2,844 to 5,580 | 100/ 5 % 5% 100 —103 —163 
200,0007 4% Reg. Mt. Deks. - Bub.) 45) 4% 4%| ... |108 —111% |108—111% 
180,227 Giobe eee eee 10 44% 44% eee 12 124 113 124 
160,0007 Do, do, 5 % Debs. | 5% 5%| ... |1CO —103 xd/100 —103 
17,000 Huropean Teleg Ltd. eee eon 25 10 % 10% eee 52 55 
100,0007) London Platino-Brasilian Ltd. 6 % Debs. ... | 100|6% 6%| |1C6 —109 xd/106 109 
000 | Montevideo Telephone 6% Nos. 1 to 28,008... ass 514% gee 2— 2% 2 -- af 
484,597 | National 1 to 484,597 ... 5 | 58% | 54%) 6 6§- 
15,000 6 % Oum. Ist Pref. .. | 6% 6 16 — 18 xdj 16 — 18 
15,000 Do, 6 % Oum. 2nd Pref. soe | 6%) 6%) 15 —17 15 — 17 
250,000 Do. &%MNon-cum. 8rd Pret, 1 to 250,000| | 5%| 5%| Gjxd| 53— 63 
329,471 Do. 8} % Deb. Stock Red... ... (Stock| 84% | 34% (104 —109 —109 
171,504 | Oriental & Blec., Ltd., Nos. 1 to 171,5 paid 5% §- 
100,0007) Pacifie and European Ltd..4 % Guar Debs, 101,080 | 182)4% | 4%| ... |105 —108 (105 —108 
11,839 Reuter’s Ltd, ewe coe 8 5 % 5 % 8 9 8 9 
8,381 marine Oables Trust | Oort.) ... (189 - 144 - 144 
58,000 River Plate Teleph., Ltd. ... ove 6.14%] .. 4— 43 4—- 43 
146,7337 €o, 5 Debs. ... 5% ... |L03 —167 ~109 
15,609 Wot Led. 7.501 to $8189... 10/4%] oil | | 42 | 4 5 
213,400/ Do. 5 % Debs. 100|;5% 5% ... |101 104 xdji0l 104 
64,268 | Wastera aad Brasitian Telog., Lita. ... .. | 12 1111 
33,129| Do. do. do. 5 % Pref. Ord. | 5%| | 7% 8 | 8 
33,129 Do. do, éo, Def. Ord ... 4— 43 
382,280 Do. do, do, 4% Deb. Stock Red.... |Stock] ... {106 —108 {106 —109 
88,321 Weet India and Panama Teleg., Ltda. soe 1s 4% 1 % 
34,563 Do. do. do. 6 Oum. Ist Pref. 6%] » 8— 8— 8} 
4,669 Do. do. do, 10/6%| .. 5— 7 5— ? 
80,0002 Do. do. 5 % Debs. No.1t01,808 .. | 106/;5% | 5%] ... [205-108 (105 108 
Western Union of U. 8. Teleg., 7 % let Mort. Bounds .. ($1000) 7% 7%| ... |105 —110 (105 —110 
160,100! Do. do, 6% Bter. Bonds... .. |100/6%| 6% 100 —105 xd\100 —105 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Obaring Uross and Strana Miecty. Su ‘ee 5|5 6 7%,14-— 15 134 - 1 
20,000 do. do. do % Cum. 5 eee 6 6 
26,000 |*Ohelsea Electricity Supply, Ltd., Ord., Nos. 1 to 10,277 §1}5% | 5%] .. | 114— 12 114— 12 
60,000 De. do. b, Btock Red. \Stock| 43% | 44%| [116 —117 [115 —127 
40,000 | Oity of Lishtg Oo., Ord, 46,001—88,690 | | 7%|10 28h 294 | 28 
10,000 Prov. |10 %| 28 — 29 474— 
10,000 De ao Nos. 90,001 to 100,000 £2 pd. ae os we | 14 — 15 134— 144 
40,000 Do. 6 % am. Pref., 1 to 40,088 | 10|6% | 6 %| 6 %| 18h | 174 - 184 
400,000 Do. 5 % Deb. Stock, (iss. at £115) all paid 5% oP 56 % |129 - 134 |129 —134 
30,000 of Lond. & Proy. 10.| nil nil | 154— 16 15} 
20,000 do. do. 6% Pref. 40,001 60,000 10'6% | 6%| 6 %| 15g— 16% | 16} 
10,000 fo Hou Elec. Light Supply, Ord. 101 to 10,100. | ... on 
49,900 Bieotric Supply, 101 ab | | at | att 
ty to see 0 4 1 
12,500 = Ord., 50,001—62,500, iss. at £2 prem. tad Bo 194— 20 — 21 
220,0001 % first mortgage debenture stock... | ... | 44% | 44% 117-121 [117 — 121 
6,452 Notting Hill Lightg. Oo., Ltd... coe 10) 2:% | 6%| 19 — 20 20 — 21 
19,980! /*8t, James’s & Pall Mall Bloc. Light Co., Litd., Ord.,161-20,086 | 5 | 72% | 104%/| 144% | 184— 194 | 184— 195 
20,000 do. 7 % Pret., 20,081 to 40,680 7%| 7%|10—11 10 — 11 
50,000 do. 4% Deb. Red. ... |Stock| ... | | 4% (167 —110 |107 —110 
43,341! South London Electricity Supply, Ord., £2 paid .. 3% 3 3 
79,900 | aster Biectric Supply Lorp, Ord., 101 to 80,000. | | 9 %12 %| 17h — 18hxd) 174— 184 | 18 


+ Quotations on Liverpool Stock 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


Exchange, 
1 Dividends paid in deterred share warrants, profits being used as capital, 


= 
3 
“3 
3 
4 
| 
4 
4 
q 
~ 
= 
| 
3 
d Subject to Founder's Shares, 
a t Unless otherwise stated all shares are fully paid, a 
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“ 
SHARE LIST OF ELEOTRIOAL COMPANIES —Oontinucd 
by 
ELECTRICAL BALLWAY, MANUFACTURING, aND INDUSTRIAL, COMPANIES, : 
Dividends tor “during week tl 
Present or ; 
fame: Maron sod, | March St. Mar 1800. 
1895. | 1896, | 1897. Higher: |;Lowest, Ww 
80,000 British Electric Traction eee eee eee eee eee 10 eee eee 163~ 17 163— 17 ls 
90,000 Brush Blecl. Bnging. Oo., Ord., 1 to 90,006... eee eee 8 eee eee eee 2 — 2: ly = 2 4 1 
90,000 Do, do, Non-cum. 6 % Pref., 1 90,000 2 too aoe eee 23— 2 2 2 
125 Do, do. % Perp. Deb. Stock. ... eee Stock eee eee 110 —114 xdji19 —114 see eee 
50, Do. do. Qnd Deb. Stock Red. eee Stock eee eee 102 —105 i02 —105 eee eee 
19,126 Central London Railway, Shares eee eee eee 10 eee eee tee 104— 11 103— 11 ry ry a 
Do. do. &6 paid eee 10 eee cee eee 64— 7 
Do. do. Pref half-shares £1 pd. 14— 2 14— 2 12 ti 
61,777 Do. do. do, £5 pd. eee eee eee eee 5 4g— 5 
City and Bouth London Rail eee eee eee coe Stock 145% 13% lj % 67 69 67 69 684 678 a 
28,180 | Orompton & Oo., Ltd., 7 Oum. Pref. Bhares, 1 to 28,180 5 ove 2% 24 
99,261 Edison & Swan United Lgt., Ltd., “A 515% | 3 9 28 i 
17,189 Do, do. do, “A” Shares 01—017,139 51}5% | 5% ... 4— 5 4— 5 43 
116,000 Oonstruction, 10, eee oo eee 
16,343 Do. do. 7% Oum. Pref, 2/7% | 7%| | 38 | 
91,195 Elmore’s Patent Oop Ltd, 1 to 70,008 eee 2 eee eee eee 
275 | Wlmore’s Wire Mfg., 1 to 69,885, issued at 1 pm. ... #- 
9,6007| Greenwood & Batley, +3 Oum. Pref., 1 to 9,688 ... | 16 108% | .. nae 9— 11 9—11 : 
8,000 Do. do, do. Pref. .. ww | | 7%| 19 — 20 19 — 20 
50,000 do. do. Mort. Deb. Btock |Stock| 43% | 44%| 43% [110 —116 xd|110 —115 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, 18 |10 10 %;| 10 % | 214 — 214— 224 see 
800,000 Do. 4 % lst Mort. Debs. six six 10 ‘ 
87,850 Telegraph Oonsta. and Maintce., Ltd. eee eee eee 12 15 % 15 % 15 % 39 - 41 37 = 40 40 39 0 
Do. do. do. 5 % Bonds, red. 1899 | 100/5% | 5%| 5 %|102 —105 —105 | ... 
540,000/) Waterloo and City Railway, Ord. Stock | 100] | we | | [186 — 199 | 
+ Quotations on Liverpool Stock Hxchange, ¢ Unless otherwise stated ail shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. | 
Crompror & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ . 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. ; 
Supply Company, Ordinary of £5 (£4 paid), 77, | London Blectric Supply Oorporation, £5 Ordinary, 44—43. t 
Biectrio Gotseuction on, 6 % Debentures, 106—108. *T. Parker, Ltd., £10 (fully paid), 14. 
Yorkshire House-to-House Company, £5 Ordinary Shares =: 


and Knightsbri Electric hi Oompany, Limited 
on 
7%. 


* From Birmingham Share List, 


tully paid, 8—8}xd. Dividend Yor 1896-6 %e 


Bank rate ot Uiscount 3 per cent. (October 14th, 1897). 


INSTITUTION OF ELECTRICAL ENGINEERS. 


On THe ManvracturE oF LaMPs AND OTHER APPARATUS FOR 
Circuits. By G. Binswanczr Byna, Member. (Paper 
read February 24th, 1897.) 


(Concluded from page $11.) 


Tum possible current through four lamps on 200 volts, allowing 40 
volts across each arc, is five times tne normal; with five lamps on 
230 volts, 7°6 times the normal; while with four lamps on 230 volts 
it is only 3:3 times the normal. Therefore, when 5-ampere lamps are 
used upon a 230-volt circuit, it is better to run four with steady long 
arcs than five with unsteady short arcs. 

It is probable that the enclosed arc lamp will be brought into pro- 
minence in this direction, offering certainly many advantages; but I 
would point out that in practice the current cannot be largely in- 
creased, because of the frangibility of the enclosing envelope under 
an accession of temperature. If the cooling surface be increased so 
that the temperature of the gases surrounding the arc remain about 
the same, the efficiency of the lamp is considerably reduced. 

Adverting to the manufacture and installing arc lamps, to meet the 
contingencies of the high voltage, we have to consider that, if the 
carbons run short, or the slides stick in one lamp, the other lamps 
close together, and the fall voltage of the circuit is maintained across 
the shunt coil of that icular lamp. The possible troubles are 
that the shunt coil is burnt up, and that the carbon holders are 
damaged with the excessive flaring of the arc before it breaks. 

It would hardly bs practical to make magnets to stand such over- 
load. Of course we can instal a cut-out and equivalent resistance to 
each lamp. But this expedient is very costly, and presents the 
further difficulties of finding suitable room near the lamp, or making 
it self-contained with the lamp, and of teaching the consumer that 
the full current can be used, although the lamps are not alight. 

Some sort of cut-outs must be installed, and I am of opinion that 
there is a field for inventors in this direction. I will indicate how I 
have endeavoured to meet these difficalties. 

If, as is generally the case, one pair of carbons burn at a greater 
rate than the others, the slide in that lamp will touch the stop first, 
and the stumps will burn away until the gap is wide enough to break 
the arc. I append a table showing the results of five trials. 


Four Lamps on 200-Votr Cracoir. 
+ carbon 18mm. cored, ~ 11 mm. solid. 
Are flared and was extinguished at... gap. 
8 


” ” eee 
” ” ” 1 ” 


4 eee 
Current switched off when arc was at 23 ” 


In the first four trials the arc broke while flaring; that is to say, it 
travelled up the side of the carbon and ignited the loose dust, taking 
a spiral course, this course being continued until the length is too 
great for the voltage. The arc only leaves the point of the carbon 
when there is sufficient dust to maintain it, and counteract its increas- 
ing length ; thus, when the supply of dust fails, the arc is extinguished 
before it can return to the points. 

During Trial No. 5 the carbon became pointed, and the temperature 
rose to the extent of freeing the surface from dust, hence the arc did 
not leave the crater. 

We may deduce from this the desirability of maintaining a consider- 
able gap between the carbon-holders, exceeding even 3 inches. For 
absolute safety it is better to extinguish the arc automatically. Now 
an automatic switch is useless, because it is necessarily controlled by 
the potential across the + and could not discriminate between 
the increased voltage caused by the carbons burning short and that 
caused by the extinction of a flare; and, since this may happen at any 
time, the arc could not be re-formed even when the car came 
together. The circuit, in fact, would be inert, and the arc would have 
to be re-established by hand. 

An efficient cut-out must extinguish the arc, and simultaneously 
cut the shunt coil out of the circuit, the mechanism of the lamp also 
being free that the carbons may travel together. The shunt must on 
no account be cut out whilst the brake is on, since it could not then 
compensate the series coil and draw the carbons together. 

For the protection of the shunt coil I have ueed a tem re 
fuse, made of an alloy with a melting point of 210° Fahr.,and having 
sufficient sectional area to be independent of the amount of current 
likely to traverse it. The carbons could be held a several 
minutes before fusion took place. Although a decided advantage 
was gained over a plain lead fuse, and the shunt coil was efficiently 
protected, the carbon-holders were not , and the fuse required 
renewing each time it became ruptured. 

The chief difficulty in constructing an-automatic “cut-in” and 
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“ cut-out” lies in the necessity for a rapid make or break, to save 
vibration and sparking. My system may be briefly explained, in that 
the arc is first short circuited through a shunt path, and so put out 
by reducing the voltage across the terminals. This short is then 
broken by a quick break switch, the same action reversing the shunt 
switch simultaneously, ready to fall upon its normal contact when 
the carbons touch, or are replenished. The mechanism is actuated 
by the main armature of the lamp, and the movements take place 
while the armature is below the feeding point, so as not to interfere 
with the working of the lamp. 

You can see the actual working of this novel “cut-out” on the 
lamp which I show here. 


Hygatina anp Morors. 


The effect of the pesca posnes upon such applications of the 
house current as heating, ing, &c., does not entail a sufficient 
alteration structurally or electrically to need an exhaustive descrip- 


The resistances forming or causing the heating surfaces must be 
arranged to conform to the higher E.M.F. at the terminals, and it is 
mostly preferable to increase the length rather than decrease the 
diameter of the resistance wires; but this fact presents some difficulty 
in such articles where the space available is small. If the space is 
too limited, such apparatus can only be used in series, or in connection 
with an external resistance. _- 

With motors, the greatest difficulty also lies in adopting the smaller 
sizes, say from th H.P. to 4th H.P., to suit the altered conditions 
of higher pressure. A certain structural alteration is doubtless 
neces: to arrange a new winding to produce the same efficiency as 
heretofore on a 1€0-volt circuit. In the larger sizes I am, in order to 
facilitate heoping stock, using a double or differential winding, which, 
when cou in parallel, orms to 100 volts pressure, and with the 
same win in series, gives an equal efficiency on a normal load at 
the 200-volt pressure. 

In reviewing the subject of higher voltage generally from a stand- 
point of cost, Iam of opinion that sufficient time and experience, 
naturally resulting from an increased demand, will place the cost of 
most fittings for 200 volts within the margin of those of the lower 
voltage—except, perhaps, a few cases, among which I may instance 
incandescent lan.ps. These will necessarily always be more expensive, 
owing to increased cost in mounting of larger bulb; and extra sup- 

rte, and also through increased time of exhaustion and percentage 


But we must not overlook the fact that in the matter of wiring 
there must be a decided saving. The amaller sectional area of con- 
ductor per lamp employed, without the necessity of increased insula- 
tion, as in a minor degree smaller connectors and contacts will, 
in all probability, compensate some other apparent disadvantages, 
pon may bring the balance of cost in favour of the high voltage 
system. 

I do not wish to bring the subject of cables and wires or 
systems within the scope of my present paper; but I will only 
mention that, in my opinion, such matters as the establishment of 
revised wiring tables, the use of twin wires, the smallest gauge 
allowable for single lamps, the best and cheapest system of wiriug 
for high-voltage supply, would be subjects well worthy of the imme- 
diate consideration of, and an interchange of opinion between, engi- 
neers and manufacturers. 


TEST OF THE CHICAGO STORAGE 
BATTERY ROAD." 


(Continued from page 313.) 


Tue coal had a theoretical evaporative power of 10°5 lbs. of water 
from and at 212° Fahr., and actually evaporated 6°6 lbs., giving for 
the efficiency of the furnace and boiler 6286 per cent. This low 
efficiency is to be expected because of the boiler being 26 per cent. 
underloaded. The equivalent evaporation per pound of combustible 
was 8°22, so that the efficiency of the boiler alone is 78°3 per cent. 
The boiler then loses by radiation, convection, and through escaping 
pases 21°7 per cent. of the original heat units, while the furnace is to 

charged with 15°44 per cent. of the lost heat, and 62°86 per cent. 
ap in the steam. 

e economiser did not give satisfactory results on the tests 
shown. This is not the fault of the economiser, however, but is due 
rather to the unfavourable conditions under which it was installed 
and is operated. Seyeral large cracks in the brickwork flue leading 
from the uptakes of the boilers to the economiser on the outside of 
the power house allow air to infiltrate to such an extent, that the 
flue gases are cooled fully 100° before reaching the economiser. In 
spite of this fact, however, the economiser, upon some of the other 
tests, «effected an economy of 7 per cent., as figured from the guia in 
tem ure of the feed-water. A graphical log of the boiler test 

November 5th indicated a rise of 757° F. in the feed-water, 
due to the action of the economiser. This log also shows the amount 
of coal required for banking the fires over night. Upon this test, 
however, a larger amount of coal was burned in the boilers, and 
thus a greater amount of flue gases passed about the economiser 


* Street Railway Review. 


pes. During the latter part of the test on November 26th, the 
economiser was cut out of service. 

The pumps used 14°36 per cent of the water evaporated by the 
boilers. The feed-water, however, was heated by the pump exhaust 
from a temperature of 97°4° F. to a temperature of 202° F., resulting 
in a gain of 9°25 per cent. The fuel, then, to be charged against the 
pumps is only 14 36 per cent., less 9°25 per cent., or 5-11 per cent. of 
the total fuel burned. é 

The test shows that the engines used 18 lbs. of steam per indicated 
horse-power. The conditions of the test were not favourable to either 
an accurate engine test, or to the most economical operation of the 

The steam pressure was lower than it should have been, 
while the vacuum was but 24:25inches. The engines were also over- 
loaded during the entire run, and were operated at 363 instead of 380 


Resvutts oF Tests. 


Units, | Determina- 


Items. tions. 
Number of trial 3 
Date of trial, 1897 ... Nov. 26th. 
Number boilers in operation | 1 
State of weather ... Rainy. 
Dimensions. | Heine 
ind boi eee eee eee eee . | horiz 
| tubular. 
Dimension of shell, diameter and length... ... feet. 18" x 19’9}” 
Number aad diameter of tubes... 87-34 
Grate surface 84 inches wide, 78 inches long, area 8q. ft. 455 
Ratio of water-heating surface to grate surface|... sq.ft. 30°9 
Average Pressure. 
Steam pressure in boiler, by gauge eer 168 3 
Absolute steam pressure... ..., Ibs. | 1830 
Force of draught in inches of water at stack ... ins. 58 
Force of draught in inches of water at boiler ... ins. | 62 
Average Temperatures. | 
External air .| deg. 300 
Fire room .| deg. 453 
Steam ... . Geg. 3742 
Feed-water .. deg. 1920 
Fuel. 
W. Va. 
Total amount of coal consum oui Ibs. | 7,000 
Dry coal consumed ... | Jbs. 6,558 
Total refuse, dry % | 13914 
Total combustible (dry weight of coal less 
refuse) pei «| Ibs. 5,638 
Dry coal consumed per hour 
Combustible consumed per hour ... | Tbs. 626 4 
Calorific power by calorimeter, B.T.U. ... ...|/perlb, 10,145 
Theoretical evaporative power from and at 212°. 
Fahbr. in pounds water per pound coal es er 1051 
Results of Calorimetric Tests. 
Quality of steam, dry steam being taken as 
Percentage of moisture in steam ... tie | % | 5 
Water. 
Total weight of water pumped into boiler and | 
Water actually evaporated, corrected for quality 
Factor of evaporation 107 
Equivalent water evaporated into dry steam from 
and at 212° Fabr. ... 46,356 
Equivalent water evap>rated into dry steam from 
and at 212° Fahr. perhour, ...  ... ...{ Ibs. | 5,150°6 


Economic Evaporation. 
Water actually evaporated per pound of dry 


coal from actual pressure and temperature ...| lbs. 6 60 
Equivalent water evaporated per pound of dry 


«coal fromandat212°Fabr. .. Iba. 
Equivalent water evaporated per ponnd of com- 
bustible from and at 212° Fahr. ... | lbs, 822 


Commercial Evaporation. 


Equivalent water evaporation per pound dry coal 
with jth refuse at 70 lbs. gauge pressure, from 
100° Fahr. ... tee ose eee | Ibe, 5 96 


Rate of Combustion. 


Coal equare feet grate surface per hour ... ee | Tbs. 160 
Consumption of dry coal per hour, coal assumed 
at 4th refuse— 
Per square foot grate surface... aes | | 16 74 
Per square foot water heatirg surface ous |, AO 534 
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or Bower Trsts—(continued). 


Items. Units. | 
Rate of Evaporation. | 
Water evaporated from and at 212° Fahr. 208 | 
square foot heating surface per hour ... lbs. 366 
Water evaporated per hour from 100° Fahr. into ] 
steam of 70 lbs. gauge pressure— | 
Per square foot gratesurface... ... lbs. 98°46 
Per square foot water heating surface ...,; lbs. 3°18 
Commercial Horse-power | 
On basis of 30 lbs. water per hour evaporated 
from 100° Fahr. into steam of 70 lbs. gauge 
pressure (equals 343 lbs. from andat 212°) ...| HP. 149 
Horse-power, builders’ rating at 7 square feet of 
Per cent. below rating .. | SBS 
Efficiency. | 
Percentage of total calorific power utilised ...| % | 62:86 


ReEsuris oF Tests om ENGINES, GENERATORS AND AUXILIARIES. 


Items. Units. 
| 
| 
Number of test | 3 
Date of test soe eee eee eee eee tee Nov. 26th. 
Duration of test... ase hours. 
Water. | 
Total water handled by pumps _... ies | Ibs. | 48,440 
Water used by economiser engine ... int ees | Tbs. 350 
Water used by stoker engine ae iss Ibs. 532 
Water used by air and feed pumps ... | Ibs, | 6,240 
Water used by calorimeters | Ibs. 90 
per cent. to ae sew | Ibs. 
Water not used by engine see | lbs 7,880 
Per cent. total water not used by engine ... | % 18°12 
Per cent. total water used by ps | % 14:36 
Total water used by engine... | Ibs. | 35,560 
Per cent, moisture in steam at engine eas | © 1:20 
Total dry steam used by hiaaand corrected for ft 
moisture... | Ibs, | 35,133 
Average dry steam used by. engine per hour | lbs. | 3,903 
Engines. 
Average speed of engine 
Average vacuum 24°25 
Average gauge pressure as 171.3 
Average indicated horse-power 217 
Maximum indicated horse-power ... 246 
Minimum indicated horse-power . 202 
Total indicated horse-power-hours... 1,951'8 
Pounds dry steam per indicated horse-power-hour 18 
Dynamo No. 4. 
Average kilowatts . 128'3 
Per cent. of full load ‘ 67°5 
Total kilowatt-hours output: 1,154°7 
Average kilowatt output of all dynamos.. 1283 
Total kilowatt-hour output of dynamos 1,1547 
Total electrical horse-power-hours ... | 1,547°8 
Maximum kilowatt output .. 15648 
Load (average watts divided meximum 
"82 
Watts used by ‘cooling tower ‘motor | ae | 7,568 
Kilowatt-hours used by eG tower motor | 68'1 
Net kilowatt-hours | 1,086'6 
efficiency E.H.P. divided by I.H.P. 
water per indicated horse- | 
power-hour... 32:25 
Pounds coal burned | per indicated horse-power- 

3°58 
‘ounds water ‘evaporated per net kilowatt-hour .. 400 
Pounds coal burned per net kilowatt-hour 6:44 

Watt-hours per pound coal .. 155°2 
Costs. 

Coal per ton ... pie $190 

Total cost of coal burned ... ove ‘ss oe | 6 65 

Cost of coal per net kilowatt-hour a | 00611 


revolutions per tine The pene in the power developed by 
the two lines of cylinders is due to an improper adjustment of the 
cut-off on the north line. With a few changes there is no doubt 
but that a material improvement can be made in the duty of the 


engines. 

The indicator cards taken with one engine 0} ing one generator, 
running on open circuit, show a friction load of 32°26 I .P. This 
is but 14°86 per cent. of the average, and is a very satisfactory figure. 

The average efficiency between the horse-power develo in the 
cylinders and the electrical power delivered on the switchboard is 
shown to be 79°27 per cent., which is also satisfactory. 

The commercial efficiency of the generator (including the leads to 
the switchboard) at this load is 78:27 + 85 14, or 93:1 per cent., which 
is all that can be expected of a generator running 32 per cent. below 
its rated capacity. 

The total station efficiency from coal pile to switchboard is 5°58 
percent. It may be of interest to compare this result with some 
other modern station. The Chicago Edison Company, in its Harrison 
Street station, produces electrical energy of ‘3 of a cent per kilowatt- 
hour burning coal containing 13,000 British thermal units per 
pound, and costing delivered $1.05 per ton. The efficiency of that 
station, therefore, is (105 x 1,000 x 343 x 100) + (003 x 2,000 x 
13,000), or 4°61 per cent. This indicates that the net efficiency of 
the plant tested is 20 cent. better than that of the Edison station. 
The Edison station has an output of over 3,000 H.P., while the 
Englewood etation has a maximum capacity of 500 ELP., which makes 
the comparison more g- 

The cost of fuel for a net kilowatt-hour on the switchboard is 
shown to be ‘611 cent. This high price is to be explained, then, not 
by the inefficiency of the station, but by the fact that a high price is 
paid for a poor coal. With a more advantageous arrangement in the 
— of coal, there is no reason why this station should not 

evelop a kilowatt-hour for less than “3 cent. 


(To be continued.) 


THE KELVIN QUADRANT ELECTROMETER 
AS A WATTMETER AND VOLTMETER. 


By ERNEST WILSON. 


Communicated by Dr. J. Hopxinson, F.R.S., to the Royal Society 
Received January 11th—Read January 27th, 1898. 


(Concluded from page 309.) 


Experimental Results. 


In making a thorough test of the electrometer as an alternate 
current wattmeter we have the following variables to deal with :— 

1. The frequency of the alternate current. 

2. The phase difference between current and potential, that is, 
between c and 4 or B. 

3. The amplitude of c and a or B. 

4, The shape or wave form of the curve of potential and current. 
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The results obtained are tabulated in Table II., and are divided 
into three groups (a) (4) (c).. In group (a) two frequencies are given 
namely, 41 6 and 83 complete periods ” second. The potential on 
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the needle is constant at about 109 volts (/ mean”). The phase 
difference b:tween potential and current and the current itself are 
each varied. When the phase difference is zero, it is only neceseary 
to take the product of the 1 mean’ values to deduce the watts, 


f 


\ 
| 

\ 


ra 


Fia. 4. 


although in section (+) three instances are given in which for phase 
difference z2ro, the watts are deduced by both methods. The average 
watts per division given by section (a) are 1700 for all angles of 
hase, leaving out the two values deduced by aid of the cosine law 
or angles of 30° and 60°. It will b2 seen that under the conditions 


curve in fig. 1, that for high potentials on the needle the watts, per 
division of the scale, would diminish. This is found to be the case 
when the potential, c, is raised to 1,860 volts (“mean’) for 
frequencies of 75 and 43. In section (c) the wave form is very much 
distorted. The curves of potential and current are plotted in fig. 4. 
The distortion of the potential curve, c, was brought about by 
placing a considerable non-inductive resistance in series with a 
choking coil, and taking potentials across the choking coil. The 
instrument under these conditions gives trustworthy results. The 

hase difference on one or two occasions was such that the curves 

dicated no work, the deflection under these conditions was zero. 


| 


AN 


20 
Microfarads ~4 
Fia. 5. 


The maximum angle of deflection of the needle from its normal 
position was 78°, and tests were made from time to time, especially 
with the large potentials on the needle, to see if the instrument was 
in proper adjustment, by placing both pairs of quadrants in ccn- 
nection with the case, and noting the agreement between its then 


II. 
| Watts. Watts per division of scale. 
i in | f 
Frequency. pe. needle c in amperes" From product Given From product Given | cena, 
= | ~mean? volts. a/mean?, of volts by of volts by 1897. 
1 period. and amperes. curves, and amperes. curves, 
(a) 

416 00 10035 29 65 3,979 0 16°79 November 24th 
41°6 03 93 85 17°11 1,709°0 16°75 24th 
416 0:0 100°4 39 8 3,996 0 16°79 25th 
416 29°7 100°3 39 85 3,996 0 3,371°0 vee 16 85 a 23rd 
415 315 99°66 16°85 1,457 0 17 30 
416 300 100°0 39°6 17°23* 25th 
416 59°4 1000 18 54* eas 25th 
83:0 00 993 39 24 3,897°0 cee 16 87 

830 00 100°0 29°91 2,991:0 16°85 December Ist 
§3 0 00 101°7 9°64 980 6 ees 16°90 see “a 1st 
830 00 1015 970 984°5 17°27 ie 2nd 
. 00 995 39°45 3,925 0 16 85 2nd 
00 101°0 7398 7,472.0 16°68 2ad 
83°0 619 996 1976 1,968 0 | ses 175 lot 
83 0 39°3 99°4 40°15 3,191:0 17:34 1st 
830 639 100°0 39°9 1,622 0 ace 17:07 November 30th 
830 60°0 101°7 7415 4,097°0 aes 17:29 December 4th 
(6) 

82°0 12 563°0 11°89 6,689°0 6,736 0 15 67 15°77 December 4th 
83 0 60°0 553°0 11°83 3,142°0 ces 15°25 4th 
83 2 08 630°0 10:86 6,842°0 68920 1625 16:37 » 11th 
65°4 623°0 103 2,433 0 157 1lth 
750 0-0 1,860°0 2:33 4,330°0 1098 18th 
00 1,860°0 1:25 2,320 0 11-40 | » 
536 00 438°0 16°03 7, 7,162°0 16°52 1685 » 9th 
537 436-0 1501 2,868 0 1649 9th 
430 00 1,840°0 2°39 4,400°0 11°21 17th 
430 00 1,840°0 1:30 2,390 0 11°60 eee 17th 

(c) 
50°4 60 117°2 450 5,275°0 5,350 0 16°91 December 15th 


of section (a) the wattmeter may be said to verify within the limits 
ef accuracy attainable by the method of test. The wave form of 
the unloaded alternator is given in fig. 3 and marked c; this is the 
wave form of potential applied to the needle in all experiments ia 
sections (a) and A sine curve having the same maximum 
ordinate is superposed for the purpose of comparison. The current 
curve has different wave form according tothe load on the alternator. 
For small currents it approximates to c in fig. 3. The curve, 4, fig. 3, 
is the wave form for current 74 amperes, which is the maximum we 
have employed. 

The experiments in section (+), Table II., are intended to demon- 
strate the reliability of the instrament when the potential of the 
needle, c, is varied ugh wide limits. One would expect from the 


* Watts deduced by Cosine Law. 


2,741°0 16°82 15th 


zaro and the zero when quadrants and needle were put to the case, 
that is when the instrument was totally discharged. To test the 
effect of dismounting the instrument the needle was taken off the 
suspension and the instrument moved to another room and used for 
another purpose, on December 10th, 1697. On continuing the 
experiments it was set up by the Jevel only, and found to be in 
proper adjustment. The results of experiment before and after this 
removal are given in Table II. 

Seeing from fig. 3 how great was the deviation from the sine law, 
it would have been necessary to analyse each curve by Fourier’s 
theorem, if the subject was to have been treated mathematically 
the phase difference being given. The current curve was continually 
changing its form with different loads, and this would have neces- 
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sitated observing the curve in each case, so that nothing was to be 
d by this method of treatment. The potential curve, o, fig. 3, 
however, been analysed,* and can be expressed by the equation— 


= pein 2-7! 4 
T 


The first five coefficients are as follows: 


B, Bg B; B, Bg 


7 
5401 | 19 BAB —65 13 


We see that 8; is important, being about 6 per cent. of B,; so that 


from the analysis the cosine law could not be expected to hold. In. 


section (a), Table II., the cosine law is applied in two instances for 
the purpose of illustration. It gives 18°54 as against 17°0 for the 
watts, per division of scale, for 60°; and 172 as against 17 for 30°. 
For small angles the error does not appear to be so great, 

The conclusions arrived at from these experiments are that the 
Kelvin quadrant electrometer can be used with accuracy as a.watt- 
meter in the case of alternate currents having any phase relation, and 
that, as pointed out by Dr. J. Hopkinson,} it is necessary to see that 
within the range of potentials applied, Maxwell’s formula is verified. 
This is, perhaps, best done by applying steady potential differences 
to the needle and quadrants, aud measuring these by Poggendorff’s 
method, employing Clark’s standard cell as the unit of com- 
parison. It cculd also be tested by applying known alternatin 
potentials to the needle and quadrants, the curves being in phase. 
it is required to use alternating potentials of high value, such, for 
instance, as 2,000 volts or mcre, a suitable transformer could be 
employed to reduce the potential on the needle. Such unloaded 
transformer could have the primary snd secondary electromotive 
forces in phase, and of the same wave form,} so that no error would 
be there by introduced. 


The Revolving Contact Maker. 


The revolving contact maker, m, fig. 2, exhibits a peculiarity worth 
noting. It is in itself the seat of an electromotive force, as is 
demonstrated by placing it across the electrometer, Q., and running 
the machines without excitation. A deflection of 68 scale divisions, 
corresponding to 0°45 volt, is given if the electrometer has no 
capacity acrcss its terminals, that is, if a is zero. A copper brush 
gives the same effect asastcel one. As soon as G is given a sub- 
stantial value as compared with the electrometer itself, this deflec- 
tion disappears. 

When actually observing potentials in the usual way, let the value 
of a be varied. For a given position of the contact maker the deflec- 
tion varied, as shown in fig. 5, in which the ordinates are o 
deflections, and the abscisse the reciprocals of the capacity of a in 
microfarads. We see that when a tes 1 microfarad capacity, the 
d flection is practically what it would be if @ were «, and with 
1 microfarad the results verify with the true value. Such inductive 
effect is certainly rendered negligible by sufficient capacity, and it is 
therefore wise to examine this effect when working with a given 
contact maker, since each one may have its own peculiarities. 


The manganin strip, 7s, 7:, fig. 2, is in lengths of 5 feet, brancd 
together. material has altered its resistance, as shown in 
Table III. 

Tasxp III. 
Date | 


| 
| 


November 1st, 1897 


0 4625 
” rd ,, 0 4590 
» 13th ,, 0°4592 
» 20th ,, 0°4589 
» ” ” 73 = 0°2269 
” » ry = 0 2270 
January 4th, 1898 rs = 02275 
” ” ” ry = 0°2277 


The strip was mounted on November Ist, 1897, and submitted to 
currents varying from 100 amperes downwards. On November 20th, 
1897, it was adjusted for 7;,7;. The results show that there is an 
initial diminution of resistance, and that then the resistance remains 
practically constant. This is worth noting, as this material is largely 
used at the present time on account of its low temperature 
coefficient. The in strip is unvarnished and exposed to the 
atmosphere of the engine room. The conditions are therefore not 
the best to secure constancy of resistance, but in all probability the 
initial diminution is due to the brazing. 

Messrs. C. J. Evans and H. H. Hodd have given me valuable 
assistance, not only in the experimental part of this paper, but also 
in the working out of the results. Messrs. Simpson, Greenbank, and 
Davey, the present Student Demonstrators in the Siemens Laboratory, 
have also helped me. I wish to acknowledge this, and to tender my 
thanks to these gentlemen. 


* Electrician, August 31st, 1894, p. 517. 
{ Philosophical Magazine, a. 1885. 
Electrician, February 15th, 1895, p. 463. 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, February 22nd, Sir John Wolfe 
Barry, K.O.B., F.R.S., the president, in the chair, two papers, “ The 
Theory, Design, and Working of Alternate Current Motors,” by Mr. 
Llewelyn B. Atkinson, Assoc.M.Inst.C.E., and “Dublin Electric 
Tramway,” by Mr. H. Parshall, M.Inst.C.E. 

The first paper was principally devoted to consideration of 
asynchronous motors, which, although the subject had on two pre- 
vious occasions been referred to in the Proceedings of the Institution 
(in 1883 and 1889), had not hitherto been discussed. Tne principles 
of alternating currents, so far as necessary for their use in alternate 
current motor design, were first dealt with, and the method of 
graphically making the necessary calculations was illustrated. After 
showing the principles on which the continuous current motor was 
based, and that it consisted of two parts, a field magnet and an 
armature, the author pointed out that a similar construction (a mag- 
netic field being made of laminated iron) enabled motive power to be 
derived from alternating currents, provided that means were taken 
to ensure the phase of the magnetic field, and of the current in the 
armature being the same. This gave rise to the firat class in the 
classification adopted by the author, that was to say, motors in which 
the energy was conveyed to armature through brushes, and which 
were therefore called “conductive motors,” which might be series 
wound, shut wound, or separately excited; in the latter case, the 
phase of the E.M.F. producing the exciting current differed by a 
quarter period from that —— the armature carrent, thus form- 
ing an example of the application of multiphase currents to alternate 
current motors. 

The transformation of energy from one citchit to another by 
electro-magnetic induction, instead of by ion, was next con- 
sidered, and by diagrams and carves the working of transformers, 
both with magnetic leakage and without magnetic leakage between 
the primary and secondary windings, was illustrated. This gave rise 
to a class of motors in which the energy was supplied to the armature 
not through the brushes, but through the air gap; these motors in the 
simplest form having, however, a commutator for short circuiting the 
coils so as to produce a proper distribution of current in the arma- 
ture. The author classed these motors as “inductive motors with 
brushes, having one inductive electric axis and one etic axis.” 

A modification of this class furnished a third class, ‘‘ inductive 
motors with brushes,” ia which there were “ two reciprocal inductive 
electric and magnetic axes.” 

The brushes might then be dispensed with, giving rise to a class of 
“inductive motors without brushes, having short circuited coils and 
two reciprocal inductive electric and magnetic axes,” the modern 
induction motor. The author proceeded to examine in detail the 
theory of such motors, and showed how, by means of a diagram, its 
properties might be determined. It was then pointed out how, in 
such a motor when running, the supply on one phase might be 
eliminated, and the motor would remain self-exciting, furnishing 
itself a magnetising current in phase with the supply current, thus 


forming the modern monophase induction motor. 


The supply might be on any number of phases, to the same number 
¢ magnetic systems, provided that a proper relation existed between 

e two. 

' The use of asynchronous motors as generators was next touched 
upon, and the author showed that the various motors explained might 
be used as motor generators, in which case not only the pressure, but 
the phase of the current, might be changed. All these machines 
might be used as generators, and. the various combinations of motors 
and generators of this class were illustrated. 

In a second part of the paper, the author dealt with the design of 
alternate current motors, and showed the necessary conditions to 
produce the proper distribution of currents in the armature and of the 
magnetic field, and further, gave a formula for determining the proper 
loading of the armatures, and from this showed how all the other 
dimensions of a machine for any given power might be derived. The 
wave form and frequency, as ing alternate current motors, were 
discussed, and examples were given showing to what extent the 
necessary conditions were realised in practice. 

In the third part the author dealt with the practical construction 
and working of asynchronous motors, and taking each class described, 
illustrated them by examples so far as they existed, and tests where 
these were available. This part was illustrated by curves and data 
relating to a large number of different classes of motors. Curves were 
also given showing the relative weight of continuous current motors, 
single-phase motors, two-phase motors, and three-phase motors. 

The second paper embodied an account of the Dublin Southern 
Tramways, which was to some extent peculiar, in that the installation, 
as originally designed, would not conform with the Board of Trade 
regulations in the matter of the fall of potential in the earth return. 
The machinery had been ordered and the work proceeded with before the 
author had been called in to advise in the matter. The problem became, 
therefore, to utilise as much of the machinery ordered as possible, and 
to instal such other machinery as would be necessary to distribute the 
electricity under the Board of Trade regulations. The high-tension 
alternate-current method of transmission was considered most 
suitable. It was necessary to make use of the sites owned by the 
Tramway Company, and to execute the work as cheaply as was 
consistent with safe operation. The three-phase machines and 
switchboards were specially designed for the installation, which was 
the first one of its kind established in the British Isles. The in- 
stallation had been in operation for nearly two years, and had been 
found entirely satisfactory. The operation of the sub-stations had 
been found to be very simple, so simple, in fact, that only a boy was 
employed in each station to work the machinery. Owing to the 
low frequency the motors were very easily synchronised, and even 
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though they were thrown in considerably out of phase, they quickly 
fell into step. Since the opening of the road the load had been 
greatly increased by a considerable number of additional cars and 
trailer-cars, yet the machines had never given trouble, nor had tke 
synchronous motors fallen out of step, even in the case of the most 
severe loads. The requirements of the Board of Trade had been 
satisfactorily met, and owing to the number of points of distribution 
it was possible to work some 60 cars on the line instead of 20, as 
originally designed to comply with the Board of Trade regulations. 
As originally designed, the fall of potential in the earth return would 
have been some 18 volts to 20 volts, whereas in the present installa- 
tion it was found to be 34 volta. 

The installation was, perhaps, most interesting from a commercial 
rather than from an engineering standpoint, in that it illustrated how 
traffic might be developed by an ey service. Formerly the 
traffic was worked by three disjointed horse lines, none of which were 
profitable. They were finally sold for about £14,000, whereas the 
value of the present property was estimated at £300,000, and the 
revenues were consistent with this figure. 

At the time the installation was designed the total number of cars 
contemplated was 20; since that time it had been found profitable to 
work as many as 50 cars on the line, even though the line had been 
subjected to the disadvantage of not having a through connection to 
the centre of Dublin. Owing, therefore, to the largely increased load, 
the capacity of the power house at Ballsbridge had been greatly 
added to by a large direct-connected unit which was more suited for 
heavy traction loans. Likewise the sub-station at Blackrock had been 
re-designed, and in the place of the €0-kilc watt motor-generator sets 
originally installed there were two 200-kilowatt rotary converters, 
with the necessary static transformers, and an improved switchboard 
for manipulating it. 

The principal poiat of importance was the ease and reliability with 
which such a system was shown to be operated. The efficiency of the 
system was shown by the working cost to be satisfactory, although, 
as might be gathered from the paper, the efficiency of the machines 
in the sub-stations was not so high as would be the case with 
larger machines and larger rotary converters. For a small tramway 
installation, however, the sureness of operation and the minimum of 
pi were of vastly greater importance than any small gain in 

ciency. 


SOME AMERICAN METHODS. 


II. 


Tur Gray planer shops in Cincinnati are another sample of that 
rapidly growing practice of a firm confining itself to the manu- 
facture of one article. In England we have been too diffuse, not 
merely in mechanics but in all subjects, too diffuse that is for modern 
success. The diffuseness of English practice is never more 
markedly shown than when some successful Westminster engineer is 
called in to advise perhaps on sewage disposal, because he has made a 
name ona canal ora bridge. In matters of everyday life we don’t 
call in our solicitor to cure us of a fever because he has won a case 
for us at law; but we do just such things when it comes to questions 
of engineering, and the sight is familiar of expenditures of thousands 
of pounds under the advice of a noted engineer when a few hundreds 
would have secured a better result. This same habit is carried out 
in mechanical engineering. A tool-maker makes planers, lathes, 
drills, and the whole range of machine tools. We hear that Smith’s 
lathes are the best, and Jones’s planers are the best, buf Smith still 


-makes planers and Jones gaily carries on his trade in‘ lathes. A 


friendly understanding, honourably carried out between them, would 


result in each man making one only of these machines, leaving the 


other to his rival. 
In America they practice this concentration very largely, and in 


the Gray shops they stick to planers. This company scrape neither 


beds nor tables to fit, except just to remove loose particles of iron. 

Accurate tools and “know how” eliminate scraping. One sample 
of “know how ” is the use of two tools to plane the V’s of the bed. 
The tools balance each other as to cutting pressure, and do accurate 
work by relieving the bed of so much stress, leaving the finishing 
tool with very light work to perform. 

In the Bickford drill and tool shops the same idea prevails, and a 
total of 23,000 square feet of surface of floor id devoted solely to drill- 
ing machines. It is obvious that the process of selection will tend 


_ to secure for each of the shops just named, the best available talent 


at planers and drill presses respectively. Unite the two shops, and 
one of the two men would be the stronger, and would impress his 
inferior ability upon the better weaker man, and either the planer or 
the drill would be inferior for lack of the specialisation. In the Fay 
and Egan wood-working machine og 3 they were estimating for 
machinery to turn out 300 freight cars daily in a Russian works, con- 
templated to be, therefore, six times the output capacity of the 
largest American car works, and no doubt Kussia will be a large field 
for machinery, which our own works ought to look into now they 
have the prospect of working on better lines. 

In the shops of the Laidlaw-Dunn Gordon Company everything is 
carried out with a view to eccnomy of operation. Thus, if a man 
wants a tool, he presses a button and rings up a number in the tool 
room, a boy answers the call and takes the man what he requires ; 
and no doubt a few boys must save the time of many men going to 
for tools. 

‘The new shop of this company is 665 feet long and 113 feet wide, 
with overhead traveller and side lights above the traveller. All the 
heavy tools are placed on one side and light tools opposite, the cast- 


ings ing acros3 the shop and so reducing handling. The large 
ph is 15 tons capacity, pene worked, and there 
are numerous air hoists suspended from jib cranes. In the ~~ 
and Shipley shops, the speed pulleys of lathes, which are the 
product of the company, are crowned at one operation by a full 
width tool. Some of these tools are 4 inches wide. 

A custom in the tool shops of this locality is that of making all 
small parts of machinery from samples. After a new machine has 
been set up and tested, it is taken apart and its pieces used as samples, 
being placed in the sample room and all subsequent parts are made 
to these samples. The last named company carry the idea into their 
purchase department, which contains samples of all they require in 
the way of supplies, as sand and emery papers, drills, screws, 
wrenches, in fact, one of every standard article they purchase, 
numbered and catalogued. 

In the shops of the American Laundry Machine Company there is a 
board about 30 inches x 38 inches, carrying two pins for every size of 
machine of every style they make. On these pins are hung different 
coloured poker chips. These show the number of machines in stock. 
Thus, when an order for 12 machines is sent into the shop there are, say, 
12 red chips hung on the upper of the two pins proper to that 
machine. As each machine is completed one chip is removed from 
the upper tothe lower pin. Blue chips represent orders from outside, 
and a blue chip is removed as each machine is shipped. The system 
is a great aid in showing pres of orders, &c. Other boards 
fulfilling similar ends are used in these shops, one, for example, with 
the days of the month, carries hooks and clips containing the orders 
to be filled on the different days. These boards are always at hand 
showing when work is to be shipped. 

There is also a telephone system whereby a call is made in every 
department for the man wanted at head quarters by means of a push 
button and bell. On hearing his call the foreman wanted goes to the 
telephone and replies. The bell in the Superintendent's office rings 
in unison with the rest. The telephone itself is simply the old 
speaking tube system. The calling only is electrical, as the old tubes 
required so much lung power to sound them. 

In an engine shop was found an old lathe, dating back authentic- 
ally to 1832, and known to be older by several years. It is used for 
facing columns, and is holding its own to-day, though its shears are 
bolted to stout wooden beams, and the carriage is operated by a crow- 
bar. If this tool were seen by a travelling American in an English 
shop, it would be published and illustrated as a standard sample of 
the ways of the Britisher. We do not doubt that though old it ma 
be quite equal to anything for the work it is doing, but as it 
forth the daily eulcgiums of the manager, we think it might pay to 
put in a less interesting specimen, if only to save the time of the 
manager. However, it is satisfactory to know that even in America 
age does not necessarily condemn. 


JAPANESE COPYING. 


Some good articles on “ Engineering in Japan” have been recently 
appearing in the £ngincer. Rferring to the charge that the Japanese 
copy European and American designs, as though such were a rascally 
thing to do, our contemporary hints that did they not do so the 
Japanese would be a trifle idiotic. All round originality in the design 
of a machine can scarcely be possible to-day. Should they elect to 
build a locomotive, they could not get far away from European or 
American types, and even so original a people as the Americans, have 
only been able to elaborate the old English locomotive on lines 
from which the English themselves departed more widely than 
the Americans, who, however, every day are more nearly 
approaching European forms as their country approximates 
more nearly to Europe in its settled areas. We have often thought 
that much valuable time is wasted in the endeavour to make new 
departures without sufficient reason. Did the Japanese contrive 
their products widely different from the existing examples before 
them—the outcome of a century of trial, error and endeavour, it 
would be looked on as a proof of overweening conceit. Sudden and 
wide departures from the plan and system of a steam engine, a gas 
engine, or a spinning frame, are not possible. All existing types of 
spinning frames to-day, are obviously only developed from the small 
machines of Crompton and Arkwright, and it is only during the past 
few months that the first departure has been made in the loom for 
several thousand years, and the departure now made is not a matter 
of adifference in the machine, but the discovery of a novel pricciple 
in weaving. Before the Japanese or anyone else can make departures 
in design, they must invent new principles of action. To-day we 
are as Watt left us with the steam engine, and use the same designs 
where we follow the piston Pn oany my But if we abandon the 
principle, we easily get a new design in the steam turbine. The gas 
and oil engine are almost identical in principle with the steam 
engine, and they follow its mechanical lines very closely. 

In this charge of copying it is therefore very unfair to charge bad 
faith upon copyers. Originality is well in the proper place, and may 
be evidence of good judgment and correct taste, but it is as often a 
sign of weakness. A weak man will re-design a machine because he 
has not the courage to confess that some other man’s design is better 
than he can do himself. If all engineers aimed at being original in 
place of being good managers, there would be an immense amount of 
waste. It is in too much striving after originality at others’ expense 
that engineers so often waste money. It should be our aim to see 
that English models come into Japanese hands so as to lead them in 
the direction of English systems and ideas. We surely cannot find 


fault with a people only just at the ay ers. ing of their engineering 
life for utilisi Western of undred years. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. —1898. 


[Compiled expressly for this journal by W. P. Taompson & Oc., 
Electrical Patent Agents, 822, High Holborn, London, W.C., to whom 
all inquiries should be addressed. 


4,267. “Improvements in or relating to enclosed globe electric 
lamps.” C.Oxtver. Dated February 21st. 

4,278. “Improvements in or relating to electrical signalling 
apparatus.” J.A.BusHer. Dated February 21st. 

4,282. “Improvements in automatic cut-outs for arc electri 
lamps.” G. Byna and A. E. Ancotp. Dated February 21st. 

4,287.. “Improved electric arc lamp.” H. V. Jamzs. Dated 
February 21st. (Complete.) 

4,306. “Improvements in electrodes for secondary batteries.” 
P. W. Nortury. Dated February 21st. 

ments for e magnetic pro’ es of izon.” J, FIONLayson. 
Dated 
. 4,398. “Improvements in electric railway systems.” J. M. 
Moreuy. Dated February 220d. (Complete.) 

4,409. “Improvements in third-rail underground electric railway 


United States.) Dated February 22ad.. (Complete ) 

4,414. “Improvements in lamp globes or apparatus for dis- 
tributing and modifyiog the light of oil, gas, and electric lamps or 
burners.” W.H. WitHam. Dated February 22nd. 

4,416. “Improvements in or relating to electricity meters.” 
R. F. 8. Venner and & Hooxsam, Limirep. Dated 
February 22ad. 

4,435. “ Improvements in electric signalling apparatus for use on 
railways.” ©.S. Davy. Dated February 22nd. 

4,441 “Improvements in or relating to electric motors.” H O. 
Duncan. Dated February 22nd, (Date applied for uader Patents, 
&c., Act, 1883, Sc. 103, January 14th, 1898, being date of application 
in France.) 


— “Electric railways.” F.C. Esmonp. Dated February 
nd, 


4,468. “ Improvements in conduits for wires earrying electric cur- 
rent.” F.G. Howarp and A. W. Scatrgr. Dated February 23rd. 
4,471. ‘ Wareham’s electric clock or time recorder.” E. WaReE- 
Ham. Dated February 23rd. 
4,508. “ Apparatus for metering electrical current.” W. A. Pstcz. 
Dated February 23rd. 


4,516. “ Improvements in holders for the brushes or collectors of 
dynamo-electric generators and motors, and other revolving electric 
machines.” J. Marraaws and G. B. CruicksHank. Dated Feb- 
ruary 23rd. : 

4,549. ‘‘ Apparatus for electrically controlling the hoisting mecha- 
nism of elevators or any other type of machinery.” H.H. Lucu. 
(F. J. Sprague, United States) Dated February 23rd. 

4,550. “Improvements in telephone signal systems.” JE. 
Epwarps. (W. Stillwell and A. Scent, United States.) Dated 
February 23rd. 

4,588. ‘‘ An improved method of, and means for, holding the bases 
of electrical fittings within boxes, or upon other surfaces.” F. 
Baruuast. Dated February 24th. 

4,621. “Improvements in electric arc lamps.” A. F. Spoonmn. 
(P. Vassia, France.) Dated February 24th. 

4,635. “ Improvements in apparatus for travelling through pipes 
or conduits, more especially intended for use in threading through 
electric conductors.” H. Epmonps and A. H. Howarp. Dated 


February 24th. 
4,646. “ Improvements in a tus for magnetic testing.” J. A. 
Ewina. Dated February th 
4,678. “Improvements in insulation of wire for electrical pur- 
OE: on. Dated February 25th. 
4,683. “Improvements in electric accumulator grids.” A. SoHans- 


cHIEFF. Dated February 25th. 

4,742. “Improvements in devices for lighting lamps by electri- 
city.” C.M.Warrg. (H. M. Brigham and S. M. Meyer, United 
States.) Dated February 25th. (Complete ) 

_ 4,746. “ Method of, and means for, measuring the work performed 
in a rotary phase current system.” Srmmens Bros. & Co., Liurrep. 
& Halske Aktien-Gesellschaft, Germany.) Dated February 


4,747. “Improved means for counterbalancing the frictional 
resistance in alternatiog current motor-meters.” Sremens Bros. aND 
Co., Liwirgp. (Siemens & Halske Aktien-Gesallechaft, Germany.) 
Dated February 25th. 

4,761. “Improvements in electric controlling and regulating 
apparatus.” W. Emmorr. Dated February 26th. 

4,764. “Improved processs and apparatus for tanning by the aid 
of electricity.” N. P. ANDERSEN, J. WESTENGAARD and H. ZeReNER. 
Dated February 26th. 


system.” W. H. WHmatiey. (L. E. Walkins and G. M. Jewett, . 


_with mercury. Other modifications are shown. 4 


4,791. “Improvements in connection with the mechanism of 
electrically illuminated devices.” -W. H. J. 8. RicHaRDsoN 
and 8. JEvons. Dated February 26th. 

' 4,812. “Improvements in or connected with alternating current 
electric motors.” A. Dated February 26th. 

4,819. “A method of electrically heating materials in closed 
chambers and apparatus for that purpose.” Execrric REDUCTION 
Company, Lrp. (W.T. Gibbs, Canada.) Dated February 26th. 

4,820. “Improvements in electric arc lamps.” SimmENs Bros. 
anv Co., Lrp., and F. Booker. Dated February. 26th. (Complete.) 

4,825. “Improvements in or relating to. electric accumulators.” 
C. Juneau. (R. Knoschke, Germany.) Dated February 26th. (Complete.) 

4,828. “Improvements in electro-magnetic couplings for shafts, 

ulleys, and the like.” H.H. Laks. (W. Dierman & Co., Belgium.) 
Dated February 26th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo., 822, High Holborn, W.O., price, post free, 9d. 
(in stamps).] 


1897. 


13,971. ‘“ Improvements in and relating to controllers for electric 
motor circuits.” Tam BsitisH THomson - Houston Company, 
Liurrep. (E. D. Priest.) Dated June 8th,1897.. Relates to various 
improvements in controllers operated by fluid under pressure, and 
consists of employing a number of pistons to vary the resistance of 
the circuit by cutting out the resistance or change the motor con- 
nections from series to parallel or vice versi. Arcing ‘is prevented 
by blow-out magnets, and the coils are protected against injury by a 
piece of refractory material, a similar protection being afforded to 
the pole-pieces. The valve mechanism for operating the parts is 
divided into two parts, one valve for the resistance contacts, and the 
other for changing the combinations of the motors; both valves are 
operated by a single handle by means of gear wheels. 31 claims. 


17,144, “Improvements in flexibly insulated conductors.” J. H. 
Ketman. Dated July 20th, 1897. Relates to a method of insulating 
conductors, and consists in coating the conductors with a thin coating 
of boiled linseed oil, and hardening by oxidation. Various methods 
are devised whereby the wire may be coatedand hardened. 11 claims. 


18,095. “Improvements in method and means for operating and 
alternating current motors.” THe British THomsoN - Houston 
Company, Limirzp. (0. P. Steinmetz.) Dated August 3rd, 1897. 
Relates to a method of enabling an alternating current motor to be 
run at full efficiency and at different speeds, or at full efficiency 
when fed with currents of a periodicity much higher than would be 
permissible were the motors connected directly to the line in the 
usual manner, and also to obtain the same good results in regulating 
the power and speed of a number of alternating current motors as 
are obtained by the use of the “series parallel” method of control 


’ used with continuous current motors. 21 claims. 


13,977. “Improvements in three-phase alternating current in- 
duction meters.” Tus - Houston Company, 
Limirep. (C. P. Steinmetz.) Dated June 8th,1897. Relates toa 
three-phase induction watt meter, and consists of a closed-circuit 
armature and magnetising coils, comprising current coils in two of 
the main lines, and two potential coils in circuit with electromotive 
forces which are in quadrature with the electromotive forces between 
the third main and the two mains carrying current coils. 6 claims. 


6,243. ‘Improvements in and relating to the protection and sup- 
port of underground electric conductors, principally applicable for 
electric railways and tramways.” H.S.Cowx. Dated March 10th, 
1897. Relates to conduits composed of lengths of a trough-like 
section placed end to end to form a channel, and if necessarily, sup- 

at the centre of its length. At the ends where each length 
joins the next length a chair is provided supported on a sleeper. The 
chair is of similar section to tne trough and fits closely. Between 
the ends of lengths of the conduit and the chair which supports it is 
placed a waterproof slip. Upon each side of the chair is placed a 
metal plate secured by set screws and firmly holds the waterproof 
slip and thus protects the ends of the circuits. A series of plates 
form a partial covering for the channel and is filled in with the 
ordinary road material, spaces left at the sides allow the collector to 
passin. 6 claims. 

1,887. “Improvements in or connected with incandescent electric 
lamps.” Tx British IncanpEsount Lamp Company, 
Lrurrep, and H. E. Maun. Dated January 23rd, 1897. Relates to 
a method of connecting the cap to the neck of the electric bulb of an 
incandescent lamp without the use of cement. A groove is formed 
in the neck of the bulb by blowing, and the cap is secured to the bulb 
by a wire secured to the cap and entering the groove in the neck of 
the bulb which the said wire should fit sufficiently truly to hold the 
bulb firmly in position. 2 claims. 

6,695. ‘“ Improvements relating to electric tramways and railways 
on the sectional conductor system.” H. H. Lake. (R. Arno and 
A. Caramagna.) Dated March 13th, 1897. Relates to electric 
tramways and railways on the sectional conductor system, and 


consists of fixing to an armature an arm of a conducting and dia- 


magnetic part and of an iron portion. Oa the armature being 

attracted the iron portion of the arm dips into the mercury electrically 

connected with the branch of the cable, and contained in the cup 

floats a small spherical carbon block. The lower cavity is also 
claims. 
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